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EXECUTIVE SUMMARY

The Third Five Year Review report for the Tinkham Garage Superfund Site (the Site) in
Londonderry, Rockingham County, New Hampshire was completed to evaluate the
implementation of the selected remedy in order to determine whether the remedy remains

protective of human health and the environment.

The source control component of the remedy was completed in 1995. Since that time, the
groundwater remedy component has been ongoing. In 2003, an Explanation of Significant
Difference (ESD) was completed by EPA which changed the groundwater remedy to Monitored
Natural Attenuation (MINA) and institutional controls. Since the last five year review, volatile
organic compound (VOC) concentrations in groundwater have shown an overall decrease. At
many of the monitoring wells, the Maximum Contaminant Levels (MCLs) have been achieved
and concentration trends indicate that MCLs will be achieved in many of the source area
monitoring wells within the 15 years predicted (2018 from the cessation of pumping in 2003) in
the 2003 ESD. Concentrations of VOCs have not been detected in groundwater from monitoring
wells that define the boundaries of the Groundwater Management Zone (GMZ). The GMZ is the
area established under a New Hampshire Department of Environmental Services (NHDES)
Groundwater Management Permit. The Groundwater Management Permit for the Site was
renewed on November 27, 2007 and will remain in place until groundwater is restored to

drinking water standards.

In January 2008, NHDES Waste Management Division changed the Groundwater Management
Permit’s analytical requirements to include 1,4-dioxane. This compound had not been
investigated as part of any of the Site investigations performed historically by the EPA or the
PRPs. As a result of the testing performed in 2008, 1,4-dioxane is now considered a contaminant
of concem at the Site and a work plan to more fully assess the nature and extent of this
contaminant will be developed and implemented in 2009. No risk to public health or the
environment appears to be posed by 1,4-dioxane since the contaminant appears to be confined to
the area where groundwater use restrictions are in place and municipal water is used exclusively.

1,4-dioxane is a contaminant not known to have an impact on vapor intrusion.
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Site Name: Tinkham Garage
EPA CERCLIS ID: NHD(062004569
Region 1 State: NH City/County: Londonderry/Rockingham
NPL Status: X Final Deleted Other (Specify)
Remediation Status (choose all that apply): Under Construction ~ Operating XComplete
Multiple OUs? Yes X No | Construction Complete Date: 4/7/1995
Has site been E“t into reuse? X Yes No
Lead Agency: X EPA State Tribe Other Federal Agency

Authors Names: Byron Mah
Authors’ Titles/Affiliation: Remedial Project Manager, U.S. EPA — Region 1 — New England

Review Period: 11/10/08 to 2/28/0%9
Date(s) of Site Inspection: 11/10/2008

Type of Review:
X Post-SARA Pre-SARA NPL-Removal Only

Non-NPL Remedial Action NPL State/Tribe Lead Regional Discretion

Site

Review Number: 1 (first} 2 (second) X 3 (third) Other (specify)

Triggering Action:
Actual RA Onstte Construction at OU# 1 Actual RA Start at QU #

(NTCRA)
Construction Completion X Previous Five-Year Review Report

Triggering Action date (from WasteLAN): 3/31/2004

Due Date (five years after triggering action date): 3/31/2009
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FIVE-YEAR REVIEW SUMMARY FORM, CONT’D.

Five conditions require further assessment over the next five years:

1.

Increasing VOC concentration trends in groundwater have been observed at bedrock
monitoring well FW11D. At this time, the cause of the increasing VOC concentration
trend in FW11D is unknown.

Some VOC concentrations in groundwater in select monitoring wells are decreasing
at a slower rate than predicted.

The detection of 1,4-dioxane in the groundwater in 2008 needs to be further assessed.
Prior to 2008, 1,4-dioxane was not tested for and its extent and potential impact on
the remedy is currently unknown. Additional data is needed to determine nature and
extent of contamination.

EPA’s knowledge of vapor intrusion continues to evolve and additional assessment of
the indoor air vapor intrusion pathway may be required. Based on updated risk based
screening values, existing overburden data does not have low enough detection limits
to confirm the findings of the 2004 vapor intrusion screening analysis.

Many of the wells are antiquated and are open borehole and do not provide detailed
information about contaminated fracture zones. Concentrations remain high
especially at FW21D. Given that this is an open borehole well, it is possible that
there is a highly contaminated fracture that is averaged out and that a full
understanding of the extent of the plume is not entirely understood.

Recommendations and Follow-up Actions:

1.

Revise and Implement the monitoring program with special attention to FW11D.
Also, Increase groundwater monitoring frequency to twice per year for monitoring
wells NAI-K2, FW11D, and FW20 and add nitrate, sulfate, ferrous iron, total iron,
chloride, ethane, ethane, and methane to the analytical testing parameters to better
evaluate geochemical conditions.

Update Groundwater Model to reflect any changed cleanup time predictions.

A work plan to assess the extent of 1,4-dioxane in groundwater shall be developed
and implemented.

Collect overburden groundwater data, develop and implement a vapor intrusion
screening analysis to confirm the results of the 2004 screening.

Develop work plan to address additional data needs related to open borehole well
locations
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Protectiveness Statement(s):

The remedy at the Tinkham Garage Superfund Site is protective in the short term because
institutional controls remain are in place to prevent use of and exposure to contaminated
groundwater.  Vapor intrusion has been prevented by the installation of Sub-Slab
Depressurization Systems SSDS in the new housing development, and an initial screening
level vapor intrusion analysis was performed in 2004 which indicated that vapor intrusion
was not a concern based on the 2002 EPA Draft Guidance. However, in order for the remedy
to be protective in the long-term, the following actions need to be performed to ensure long
term protectiveness: revise the monitoring program to include additional work to address
increasing well contaminant concentrations, update groundwater medel, develop and
implement a work plan to determine the nature and extent of the 1,4-dioxane contamination,
collect overburden groundwater data, develop and implement an updated vapor intrusion
screening analysis, and develop and implement a work plan to address additional data needs

related to open borehole well locations.

Other Comments:

There are no other comments for this 5-Year Review.
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1.0. INTRODUCTION

The purpose of a five-year review is to determine whether a remedy at a Superfund site 1s
protective of human health and the environment. The methods, findings. and conclusions of a
review are documented in a Five-Year Review report. In addition, Five-Year Review reports

identify issues, if any, and recommendation(s) necessary to address them.

The U.S. Environmental Protection Agency (EPA)-Region I is preparing this Five-Year
Review pursuant to the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) and the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP). CERCLA Section 121(c) states:

If the President selects a remedial action that results in any hazardous substances,
pollutants, or contaminants remaining at the Site, the President shall review such remedial
action no less often than each five years after the initiation of such remedial action to assure
that human health and the environment are being protected by the remedial action being
implemented. In addition, if upon such review it is the judgment of the President that action
is appropriate at such Site in accordance with section [104] or [106], the President shall
take or require such action. The President shall report to the Congress a list of facilities for
which such review is required, the results of all such reviews, and any actions taken as a

result of such reviews.

The Agency interpreted this requirement further in the NCP; 40 CFR §300.430(f)(4)(ii)

states:

If a remedial action is selected that results in hazardous substances, pollutants, or
contaminants remaining at the Site above levels that allow for unlimited use and unrestricted
exposure, the lead agency shall review such action no less often than every five years afier

the initiation of the selected remedial action.

The EPA - Region I has conducted a five-year review of the remedial actions implemented at
the Tinkham Garage Superfund Site (the Site) in Londonderry, Rockingham County, New
Hampshire (Figures la and 1b). This review was conducted for the entire Site from
November 2008 through Febmary 2009. This report documents the results of the review.

Roux Associates, Inc. (Roux Associates), under contract as consultants to the Cannons
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Engineering Sites Group (Potentially Responsible Parfies - PRPs), has provided technical

mput and summary analysis of the data evaluated for this Five-Year Review Report.

This is the third Five-Year Review Report for the Site. The triggering action for this policy
review is the signature date of the previous Five-Year Review Report, March 31, 2004.

2.0 SITE CHRONOLOGY

The chronology of events for the Tinkham Garage Superfund Site is presented in Table 1 below:

Table 1 Site Chronology

Date Event

April, 1978 Discovery of the problem

Januvary, 1983 Condominium and individual residential wells shut down
September 8, 1983 Final listing on NPL

November, 1983 Water line installed

September 30, 1986 RI/FS completed

September 30, 1986 ROD signature

Administrative Order on Consent requiring PRPs to perform pre-design studies to

September 11, 1987 assess source control remedial technologies

July, 1988 Pre-Design Study completed

March 10, 1989 Amended ROD changing source control remedial technologies
August 14, 1989 Consent Decree requiring PRPs to implement amended ROD remedy
January 21, 1992 ESD addressing on-site groundwater treatment

March 1993 Sewer line consiruction starts

April 7, 1994 Construction start - Remedy

November 28, 1994 Start of source control and groundwater treatment plant operation
April 7, 1995 Preliminary Close Out Report - Construction completion — Remedy
November 1995 Vacuum extraction system dismantled

July, 1996 Bedrock extraction wells shut down

March 31, 1999 First five-year review report

October 30, 2002 NHDES issues Groundwater Management Zone Permit

November, 2002 All extraction wells shut down

March 31, 2003 ESD documenting groundwater remedy change to natural attenuation
March 2004 Second five-year review report

November 27, 2007 NHDES issues renewal of the Groundwater Management Zone Permit
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3.0 BACKGROUND

3.1 Physical Characteristics

The Tinkham Garage Superfund Site {the Site) situated in Londonderry, New Hampshire, is
approximately one mile southwest of the intersection of interstate Route 93 and state Route 102.
It is bounded by state Route 102 to the north, Gilcreast Road to the east, Ross Drive to the south
and the Woodland Village Condominium complex to the west. The Site includes various
developed areas. Undeveloped land features include wooded arcas, open ficlds and wetlands.
Since the last five-year review, a residential development (active senior housing) is currently
being constructed over the center of the Site. The residential development will consist of about
165 retirement homes. Currently, approximately 400 people reside within a condominium
complex on the western boundary of the Site. Additional residences include private, one-family

homes to the north.

The topography of the Site is relatively flat with surface drainage from north to south. An
unnamed tributary and an attached intermittent stream branch through the condominium
complex and discharge off-site to Beaver Brook south of Ross Drive. In turn, Beaver Brook
discharges to the Merrimack River farther to the south. The 100 year floodplain on the Site
extends from Route 102 and follows the unnamed tributary along to its confluence with
Beaver Brook. The floodplain is generally 100 feet wide along its path through the
condominium complex. This area forms an approximately two acre wetland. Beyond the
Site boundaries, south of the condominium complex, and before the tributary’s confluence
" with Beaver Brook, the flood plain widens considerably forming a sixty-six acre wetland. In

addition, there is a fifty-seven acre wetland at the southeast corner of the Site.

3.2 Land and Resource Use

The Site encompasses 375 acres of residential, commercial and undeveloped land. In
addition to the Woodland Village Condominium complex, there are single family homes
along Mercury and McAllister Drives in the northern portion of the Site, and along Gilcreast
Road and Ross Drive bordering the southern boundary of the Site. The Tinkham Realty
office and Tinkham Garage are located in the northeastern portion of the Site. In 2003,
Home Depot, Staples, 99 Restaurant, and Dunkin’ Donuts completed construction of a retail

facility on the northeastern portion of the Site.

In January 2003, Gilcreast Realty Holdings 11, LLC purchased the 95-acre area in the central

portion of the Site for development into active senior housing called The Nevins. The Nevins
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Retirement Cooperative Association owns the land upon which individually owned
residential structures have been constructed. As of February 2009, approximately 126 homes
have been completed with over 50% owned presumed to be occupied. The developer has a
prospective purchaser agreement with EPA. The benefits and obligations of which have been
assigned to the Nevins Retirement Corporation Association. Per discussions with EPA, these
homes were originally constructed without basements and had subslab depressurization
systems (SSDS) installed. Around 2005, EPA assented to the developer to change their
designs to include basements in homes with SSDS installed based on the assessment that as

long as SSDS were in place, basements could be constructed.

Prior to the installation of a permanent waterline to the area in 1983, the primary source of
drinking water was the bedrock aquifer. The groundwater flow in bedrock appears to take
place largely in fracture zones which have a northeast/southwest orientation. Groundwater in
bedrock discharges to the unnamed tributary on-site from both east and west of the tributary.
Additionally, there exist several artesian bedrock wells along Mercury Drive and within the
condominium complex. Groundwater discharging to the surface from these wells migrates to

the unnamed tributary via surface flow.

3.3 History of Contamination

It is believed that waste disposal took place at the Tinkham Garage during 1978 and 1979, In
April of 1978, complaints of foam and odors occurring in a small unnamed brook which crosses
Ross Drive led representatives of the Londonderry Health Department to investigate the Site.
Their investigation concluded that liquids and sludge from tank truck washings had been dumped
behind Tinkham Garage directly to the ground surface. A subsequent citizen complaint to the
New Hampshire Water Supply and Pollution Control Commission (NHWSPCC, now New
Hampshire Department of Environmental Services (NHDES)) resulted in an order to remove
surface contamination. Additionally, a trench was excavated to divert surface run-off from

behind the garage area away from Ross Drive.
3.4 Initial Response

In January of 1983, the drinking water supply well servicing Londonderry Green Apartments
(currently Woodland Village Condominiums) and residential wells along Mercury and
McAllister Drives were taken out of service because of documented or potential organic

contamination. The Site was finalized on the NPL in September 1983. The EPA temporarily
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supplied water until a permanent water line was installed by NHWSPCC under a cooperative

agreement between the state and the EPA in November of 1983.

3.5 Basis for Taking Actien

The conclusions of the remedial investigation of the Site, as described in the 1986 ROD, indicate
that VOCs were the predominant contaminants of concern and presented the major risk to public

health and welfare and the environment.

VOCs were detected in soil in four areas within the Site and in both the overburden and bedrock
groundwater aquifers. In the overburden, the VOCs in groundwater were found to be migrating
in a south-southwesterly direction and discharging to the surface water of the unnamed tributary
and the wetlands area to the south of Tinkham Garage. In addition, slight downward gradients
resulted in VOCs entering the bedrock aquifer. Once in the bedrock aquifer, migration of VOCs
was found to be primarily controlled by the alignment of the water bearing fracture sets which
are oriented in a northeast to southwest direction based upon two pump tests. The alignment of
the fracture sets indicated that it was unlikely that VOCs in the bedrock aquifer would reach the
private water supply wells located along Ross Drive to the South of the Site. The absence of
Site-related VOC contamination along Ross Drive was confirmed by monitoring performed by

NHDES until 2006.

VOCs were also detected in surface water and corresponding sediment samples in areas of
groundwater discharge including the unnamed tributary and the attached intermittent stream

which flow through the condominium complex, and the wetland areas to the south of Tinkham

Garage.

A risk assessment was completed as part of the remedial investigation. The risk assessment
identified that VOCs in groundwater posed the greatest potential for risk at the Site. The risk
posed by soil was predominantly limited to the potential for VOCs in soil to continue to
contribute to contamination of the groundwater. Contaminants that were detected in onsite
surface waters and associated sediments were concluded not to pose a significant risk to public

health and welfare and the environment.
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4.0 REMEDIAL ACTIONS

4.1 Remedy Selection

The remedial action objectives were presented in the Record of Decision (ROD), issued
September 30, 1986, for source control and management of migration response alternatives
and were developed to mitigate existing and future potential threats to public health and the

environment.

The remedial action objectives for source control are:

» Mitigating further release of contaminants to the surrounding environmental media;
and

» Eliminating or minimizing the threat posed to public health, welfare and the
environment from the source area.

The remedial objectives for management of migration are:

» Mitigating further migration of contaminants beyond their current extent; and

» Eliminating or minimizing the threat posed to public health, welfare and the environment
from the current extent of contaminant migration.

To meet these objectives, the ROD included the following components:

#» Excavation of contaminated soils with onsite treatment;

» Removal of contaminated groundwater from the overburden and bedrock aquifers
with off-site treatment at the Derry wastewater treatment facility which may be
preceded by on-site pretreatment, with monitoring; and

» Development of legislation by the Town of Londonderry, New Hampshire and/or the
State of New Hampshire which prevents the present and future use of the on-site
aquifer.

Based on conclusions presented in the July 1988 Pre-Design Study Report, EPA issued an
Amended ROD for the Site on March 10, 1989, which changed the source control remedial
technology to vacuum extraction. This amendment further specified that the management of
migration remedy would exiract contaminated, deep groundwater from two of the Woodland
Village Condominium wells, LGAW and LGSW, as well as the contaminated shallow
groundwater from the vacuum extraction process. The contaminated shallow groundwater
pumped during the vacuum extraction remediation was to be treated on-site before being
mixed with the water from the condominium wells and conveyed via a sewer to the Derry

wastewater treatment facility.
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Problems arose concerning funding of the sewer, so EPA issued an Explanation of
Significant Difference (ESD) on January 21, 1992, which allowed for the on-site treatment of
all contaminated groundwater. Before that remedial component could be implemented,
however, the sewer was funded and completed allowing the amended ROD remedy to be
accomplished. This was documented in a second ESD issued on March 31, 2003, which
retracted the first ESD. In addition, the 2003 ESD determined that, after several years of
active groundwater extraction and treatment, natural attenuation could achieve the objectives
of the management of migration remedy. Furthermore, the 2003 ESD established that the use
of a New Hampshire Groundwater Management Permit satisfied the institutional control

requirements of the ROD to prevent present and future use of the on-site aquifer.

4.2 Remedy Implementation

Following issuance of the 1986 ROD, EPA negotiated an administrative order on consent in
September 1987 which required the PRPs conduct to a Pre-Design study. The results of this
study were presented in the Pre-Design Study Report issued in July 1988. Based on
conclusions presented in the July 1988 Pre-Design Study Report, EPA issued an Amended
ROD for the Site in March of 1989.

A Consent Decree which, in part, required the PRPs to implement the remedial action, was
enlered by the District Court and became effective on August 14, 1989. Following entry of

the Decree, the PRPs began the remedial design and planning for remedial action.

Implementation of the remedy required off-site treatment of extracted groundwater at the
Derry wastewater treatment facility. Conveyance of extracted groundwater to the Derry
wastewater treatment facility required construction of a new sewer line between the Site in
Londonderry and the wastewater treatment facility located just over the town line in Derry (a
total distance of about one mile). Responsibility for construction of the sewer line was
assigned to the Site owner under the Consent Decree. The Site owner partnered with a local
developer who planned to construct the sewer line as part of a public/private construction
project planned by Londonderry. As a municipal project, the sewer line was designed with a
capacity to serve existing and planned residential and commercial needs, in addition to the

extracted groundwater from the Site. Construction of the sewer line began in March of 1993.
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The vacuum extraction system was designed and constructed and began operation in November
of 1994, In addition to soils treatment, groundwater extraction from both the shallow and
bedrock aquifers was also initiated. Bedrock groundwater was extracted from two former supply
wells, LGAW and LGSW, and was conveyed back on-site via a dedicated sewer line. Shallow
groundwater was extracted through the vacuum extraction wells and was pretreated on-site. The
bedrock and shallow groundwater was then mixed and the combined flow was discharged to the

Derry wastewater treatment facility through the newly constructed municipal sewer.

Analytical results confirmed that the vacuum extraction system achieved the soil remediation
goal of total VOCs less than 1 mg/kg in September of 1995. In November of 1995, the vacuum
extraction system was dismantled and the shallow groundwater extraction system was modified
to operate independently via six shallow extraction wells. Pre-treatment was also discontinued at
this time since contamination levels in the extracted groundwater were less than the influent

limits imposed by the wastewater treatment facility.

A temporary shutdown of the two bedrock groundwater extraction wells was granted in July
of 1996 since sampling indicated that contaminants had achieved steady-state conditions in
LGSW, LGAW and other bedrock monttoring wells located throughout the Site. Monthly
monitoring of VOC levels in wells LGSW and LGAW was performed from July 1996
through Febrmary 2001. VOC levels in both wells, and other bedrock monitoring wells
throughout the Site, remained statistically constant, further supporting the conclusion that a
steady-state condition was present in the bedrock. Furthermore, sampling results
documented evidence of active bioremediation and assessment of the data indicated that
natural attenuation would attain groundwater remediation goals in the shallow aquifer within

a 15 year period.

4.3 2003 Explanation of Significant Difference

In May 1997, two years after initiation of active groundwater extraction and consistent with
the Amended ROD, the PRPs requested EPA evaluate the permanent shutdown of the
complete groundwater extraction system based on evidence of natural attenuation in the

shallow aquifer and attainment of steady-state conditions in the bedrock aquifer.

In the Quarter 9 monitoring report (dated July 31, 1996), the PRPs reported substantial
evidence of natural attenuation through intrinsic bioremediation in the shallow aquifer. More

specifically:
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high dissolved oxygen levels were recorded in areas with reduced VOC levels;
electron receptors including ferric iron and sulfate were present;
the range of pH levels were favorable for microbial growth;

elevated levels of dissolved hydrocarbon gases indicated dechlorination reactions
Were occurring;

significantly high microbial plate counts were consistently found throughout the
plume area; and

a two dimensional groundwater flow and transport model predicted that MCLs would
be attained throughout the shallow plume within a 15 year period (2018).

In March 2003, EPA issued an ESD to the 1986 ROD, the 1989 Amended ROD, and the
1992 ESD for the Tinkham Garage Site. Specifically, the 2003 ESD documented the

following changes:

» Modification of the groundwater remedy from active extraction to natural attenuation;

» Clarification of the type of institutional controls necessary for the groundwater

remedy; and

» Retraction of the 1992 ESD to reflect the actual approach for the discharge of treated

groundwater used at the Site.

Based upon a review of the monitoring data and the supporting documentation provided by the

PRPs, EPA and NHDES agreed with the recommendation that the active groundwater extraction

system be discontinued. This decision was based on the following considerations outlined in the

March 2003 ESD:

1.
2.

Steady-state conditions exist in the condominium area bedrock aquifer;

Active natural attenuation of the remaining VOC contamination is occurring in the
former source area;

Further migration of VOC plumes in the shallow or bedrock aquifer beyond their current
extent is highly unlikely;

Natural attenuation of contaminants in the shallow aquifer will attain the clean-up
objectives established in the 1986 ROD; and

Institutional controls have been established and will remain until such time as
groundwater 1s restored to a condition that allows for unresiricted use.

Currently, groundwater monitoring is performed to demonstrate that the VOC plumes are not

expanding and that natural attenuation is occurring in accordance with the Groundwater

Management Permit issued by NHDES. If these monitoring results demonstrate migration of

the shallow or bedrock plume beyond its current extent, or indicate active natural attenuation

is no longer present or no longer adequate to achieve remedial goals, EPA, in consultation
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with NHDES, may modify this decision and require active extraction or other reasonable
actions to attain the required remedial goals. As we near the 2018 estimated completion, it is
becoming apparent that a number of wells might not achieve the cleanup goals within that
time frame. It would be prudent to revisit the groundwater model to accurately predict the

cleanup time frame.

Institutional controls to prevent the ingestion of contaminated groundwater remain necessary
until such time as groundwater is restored to dnnking water standards. Cwrrently, no one is
known to be consuming the contaminated groundwater. Public water was extended to all
impacted residents in 1983, A figure (from Town of Londonderry) is attached that shows that
the entire area that is within the GMZ and beyond is serviced with municipal water. These
residents continue to have public water available as their primary drinking water source and other
domestic uses. On Qctober 30, 2002, NHDES issued Groundwater Management Zone permit
number GWP-199004008-L.-001 to the PRPs. Properties owners located within the Groundwater
Management Zone (GMZ) do not use groundwater are tied into the municipal water and do not
use groundwater. There 1s no one known to be consuming the contaminated groundwater and
having this groundwater for any domestic uses such as showering, bathing, using dish/clothing
washing. This permit was renewed on November 27, 2007. The permit requires that
groundwater monitoring of key monitoring wells and two surface water sampling locations are

sampled on a combination of semi-annual and annual basis.

4.4 System Operation / Operation and Maintenance

Operation of the monitored natural attenuation remedy includes sampling of monitoring
wells. Periodic maintenance and inspection of monitoring of wells is performed by the
PRP’s contractor. PRP’s contractor also tnspects wells for ensure that they are locked and
secured. There have been no major operation and maintenance issues. The contractor costs

to sample and maintain wells ranges from $15,000 to $25,000 per year.

! Impacted residents were located on Mercury Drive and McAllister Drive and at the Woodland Village
Condominium Complex located west of the former source area.



Third Five-Year Review Report for the Tinkham Garage Superfund Site

March 2009
22

5.0 PROGRESS SINCE THE LAST REVIEW

The last Five-Year Review was completed in March 2004. The 2004 Five-Year Review
contained three recommendations for ensuring the protectiveness of the remedy. A summary
of the recommendations from the 2004 Five-Year Review and actions implemented to date
are shown in Table 2. The 2004 Five- Year Review’s protectiveness statement isa s
follows: Because the remedial actions being implemented throughout the Tinkham Garage
Superfund Site are protective, the site is protective of human health and the environment.

Table 2: Actions Taken Since the Last Five-Year Review

Recommendations from the Last Five-Year Review

Actions Implemented Since Last Five-Year Review

1. The monitoring program should be continued with
careful consideration given to the data obtained for
NAI-K2 and NAI-M1 so that an assessment of the
reasons behind the increased concentrations of YOCs
can be made.

1. Concentrations of total VOCs in the groundwater
from these monitoring wells have been lower in each
sarmpling round since 2003, While a general
downward trend of total VOC concentrations appears
apparent in monitoring wells NAI-K2 and NAI-MI,
the concentrations in the May 2008 sampling round

were higher than previous sampling rounds,

2. A monitoring program designed to assess the
impact of TCE vapors on the health of existing
residents near contaminated shallow groundwater
should be developed and implemented. If
unacceptable levels are found, mitigation methods
would then need to be evaluated and implemented.

2. The potential for indoor air impacts at existing
residents was assessed using existing data and
additional investigations in 2004. No unacceptable
conditions identified and, therefore, no
mitigation methods were required at the time.
However the assessment of vapor intrusion has
changed since the 2004 assessment. New data will be
needed to confirm the vapor intrusion findings from
the 2004 screening. See additional discussions below.

were

3. To avoid the potential for TCE vapors to adversely
impact health of future residents living in homes
above the contaminated groundwater, the developer of
the homes will incorporate mitigation measures into
their design

3. In February 2004, EPA mzt with the developer and
it was agreed that all homes would be constructed
All new
construction homes within the Nevins development
are constructed with SSDS.

with subslab depressurization systems.

In 2004, EPA approved a three part assessment of the potential impact of VOC vapors in

indoor air at the Site:

a. Compare groundwater monitoring results for the previous 10 years to the EPA Draft
Guidance for Evaluating the Vapor Intrusion to indoor Air Pathway from

Groundwater and Soils (November 2002) (Vapor Intrusion Guidance);

b. Collect and test groundwater sample from existing well FW-05 1o assess the potential
for the indoor air pathway in the Mercury Drive area using the EPA Draft Guidance
for Evaluating the Vapor Intrusion to indoor Air Pathway from Groundwater and

Soils; and;
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c. Install an overburden monitoring well in the Mercury Drive area to collect and test
the overburden groundwater for the presence of VOCs.

Based upon the groundwater testing results, it was concluded that, per the 2002 EPA Draft
Vapor Intrusion Guidance, no further investigations were conducted in the Woodland Village
Condominium area. These conclusions were documented in a letter dated May 20, 2004 to
EPA from the PRPs and was supported by the Vapor Intrusion Guidance screening checklist
and the chemical testing results. A copy of this letter is included in Appendix A.

It was also determined that further assessment of the vapor intrusion pathway was required
for the Mercury Drive area. The scope of the further assessment was determined at a
meeting between EPA and the PRPs in February 2005. As a result of these further
investigation activities it was determined that VOCs were not detected in the overburden
groundwater in the Mercury Drive area and, therefore, no further vapor intrusion
investigations of vapor intrusion were required. These results are also included in
Appendix A. However, since the initial vapor intrusion screening analysis was performed in
2004, more comprehensive approaches were developed to evaluate vapor intrusion. These
new approaches are more conservative than provided for in the 2002 EPA Draft Guidance.
An evaluation of the data used for the 2004 screening analysis was performed, however the
detection limits used in the analysis of the groundwater are higher than the levels required for
the current vapor intrusion screening level analysis.
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6.0 FIVE-YEAR REVIEW PROCESS

6.1 Administrative Components

The Remedial Project Manager, Mr. Byron Mah, conducted the Tinkam Garage Superfund
Site Five-Year Review with assistance from Mr. Thomas Andrews, NHDES Project
Manager, and Roux Associates, consultant to the PRPs. The Five-Year Review consisted of:

e Reviewing relevant documents listed in the reference section of this document;

e Conducting a review and technical assessment of data collected during
implementation of the selected remedy, and

e Performing interviews and a Site inspection.

6.2 Community Notification and Involvement

No public meetings are required and, therefore, none were held regarding the Five-Year
Review for this Site. However, the EPA did publish a notice regarding the initiation of the
Five-Year Review in the local newspaper, the Derry News, on November 27, 2008 noting
that the Five-Year Review process will be completed and publicly available in March 2009.
A copy of the public notice is included in Appendix B.

6.3 Document Review
This Five-Year Review consisted of a review of relevant documents including monitoring
data. The 2003 Explanation of Significant Differences and the Amended Record of Decision

were also consulted. A reference section is provided at the end of this Five-Year Review

Report.

6.4 Site Inspection

Mr. Mah (EPA), Dr. Michael Walters (PRP Committee Representative) and Mr. Ian Phillips
(Roux Associates) conducted a Site visit on November 10, 2008. The former source area and
the surrounding properties within the groundwater management zone were visually

inspected. No unusual or problematic issues were observed.

The Site inspection activities are documented in a checklist included as Appendix C.
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6.5 Interviews/Meeting
EPA had a telephone interview with Mr. David Caron, Administrator, Town of Londonderry
on February 17, 2009. The town did not express any concerns with regards to the site or

EPA remedy currently in place.

EPA also had a telephone interview with Thomas Andrews, Project Manager, New
Hampshire Department of Environmental Services (NHDES) on February 12, 2009. Mr.
Andrews indicated that the Groundwater Management Permit remains in effect and that no

one is using groundwater from the Site as they are all tied in to municipal water.

6.6 Risk Information and ARARs Review

Data analyzed in Appendix E indicate no change in Site conditions which would warrant a
re-evaluation of nsk. However, the recent detection of 1,4-dioxane in groundwater in 2008
does warrant further assessment to verify that a complete exposure pathway does not exist to
private water supply wells outside of the GMZ. EPA has not established a Maximum
Concentration Level (MCL) for 1,4-dioxane. The NHDES Ambient Groundwater Quality
Standard (AGQS) for 1,4-dioxane is 3 ug/L. 1,4 dioxane has been detected in concentrations
as high as 350 ug/l.

EPA has endorsed the State Comprehensive Groundwater Protection Program embodied mn
RSA 485C. New Hampshire law holds that all groundwater should be drinking water quality.
The exception is for areas in which GMZ permits have been issued to address contamination
and, in that case, the purpose of the permit is to regulate the restoration of the aquifer to
drinking water quality. The GMZ permits establish areas within which it is acknowledged
that groundwater is contaminated above drinking water standards and is permitted to be
established where municipal water is supplied to prevent the use of groundwater for any
purpose. Within a GMZ, actions are required to eventually return groundwater to drinking
water standards. The original groundwater management permit for the Site was issued by
NHDES in October 2002. Recently, NHDES issued a renewal permit on November 27,
2007,

6.7 Data Review

Table 3 presents the groundwater monitoring results from all wells sampled at the Site from
2002 through 2008. For comparison purposes, Table 4 presents the 1997 groundwater

monitoring results from the same monitoring wells. Figures 2a/b and 3a/b show the
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concentration of total VOCs in overburden and bedrock groundwater, for May 1997 and May
2007-2008 respectively.

As shown 1n Figures 2a/b, VOCs in overburden groundwater extend for approximately 600
feet from the source area to the unnamed tributary to the south-southeast. A comparison of
Figures 2a/b indicates that the shape of the VOC plume 1s generally consistent over the past
twelve years and that the magnitude of VOC concentrations within the plume has decreased
by 3.7 times, however VOC’s at NAI-K2 increased 2.4 times from 1997 to 2008. MCLs

have not been achieved in this area.

As shown in Figures 3a/b, VOCs in bedrock groundwater extend for approximately 3,000
feet from the source area to the unnamed tributary and the Woodland Village Condominium
complex to the southwest. A comparison of Figures 3a/b indicates that the shape of the VOC
plume is generally consistent over the past twelve years with the exception of FW11D. Over
this time period, total VOC concentrations have remained generally consistent, although still

high in concentration.

In general, data from each of the monitoring wells indicate that VOC concentrations in
groundwater have already met the MCLs at many locations. Visual inspections and/or the Mann-
Kendall statistical tests of VOC concentration trends (Appendix E) in a number monitoring
wells with current exceedences indicate that concentrations at these locations are generally
decreasing. Some of the wells, but not all of the wells may reach the MCLs within the 15 year

prediction presented in the 2003 ESD.

The groundwater monitoning results at FW11D have shown an increasing concentration trend
over the past five years. At this time, the cause of the increasing VOC concentration trend in
FWI11D is unknown. No new releases of VOCs are known to have occurred at the Site. The
increasing concentrations trends could be the result of disturbances to the source area by the
redevelopment of the property in 2002, however further study is required to determine the cause
of the increases. Following the redevelopment of the property in 2002, increases in VOC
concentrations were observed in two source area monitoring wells, NAI-K2 and NAI-M1. VOC
concentrations in groundwater at NAI-K2 and NAI-M1 have shown a downward trend since the

post-redevelopment concentrations measured in 2003,

Due to changes in NHDES requirements regarding 1,4-dioxane, this new contaminant of concemn

has been added to the monitoring program at the Site. The detection of 1,4-dioxane in two
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rounds of sampling in 2008 has resulted in 1,4-dioxane being considered a contaminant of
concern at the Site. Currently, the detection of 1,4-dioxane is restricted to within the GMZ but
further assessment is warranted. Please see Figure 1,4-dioxane detects for well locations where

1.4-dioxane was detected.

No detectable concentrations of VOCs, including t 4-dioxane in 2008, in groundwater have been
measured in the monitoring wells intended to represent the boundaries of the GMZ during the

past five years.

Surface water has been collected as part of the monitoring program. There is no impact to

surface water from the groundwater from the Site.

An updated Conceptual Site Model for the Site based upon historic and current data is

included in Appendix F.
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7.0 TECHNICAL ASSESSMENT

7.1 Question A: Is the remedy functioning as intended by the decision documents?

Yes. Since the last five year review, VOC concentrations in groundwater have shown an
overall decrease. At many of the monitoring wells, the MCLs have been achieved and
concentration trends indicate that MCLs will be achieved in most of the source area
monitoring wells within the 15 years (2018) predicted in the 2003 ESD. Monitoring wells
that establish the boundaries of the Site and the GMZ (FW28D, ERT04, and FW25) continue
to have no detectable concentrations of VOCs. The Groundwater Management Permit uses

these wells as their compliance wells.

The institutional controls to prevent the use of contaminated groundwater remain in effect
through the November 27, 2007 Groundwater Management Permit approved by NHDES. In
addition, as required by the prospective purchaser agreement with Gilcreast Realty Holdings
II, LLC, as assigned to the Nevins Retirement Cooperative Association, property deeds
prohibit the use of groundwater for drinking water purposes. Property owners located within
the Groundwater Management Zone (GMZ) do not use groundwater as municipal water is
connected. Currently, no one is known to be consuming the contaminatzd groundwater since

everyone in the general area are all on municipal water.

7.2 Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
remedial action objectives (RAOs) used at the time of remedy selection still valid?

Yes. Current data indicate that conditions at the Site do not warrant a re-evaluation of risk.

In 2008, 1,4-dioxane was detected in groundwater at the Site greater than the NHDES
Ambient Groundwater Quality Standards (AGQS) of 3 ug/l and will need to be further
assessed relative to potential exposures to private water supply wells in the area.
Groundwater samples collected from FW28D, one of the boundary monitoring wells between
the source area and Ross Drive, did not have detectable concentrations of 1,4-dioxane. Ross
Drive is not part of the Site, and is not part of the Groundwater Management Zone. There is
no data indicating that contaminated groundwater has migrated outside of the GMZ.
Furthermore, the results of hydrogeologic investigations performed at the Site have indicated

that any contaminants in the bedrock would migrate in the bedrock fractures approximately
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parallel to Ross Drive and are unlikely to impact private water supply wells along Ross

Drive.

The potential for risk associated with indoor air exposure pathways (vapor intrusion) was
preliminarily assessed in 2004 and determined not to be a concern at the Site using available
guidance at the time. However, since the initial vapor intrusion screening analysis was
performed in 2004, more comprehensive approaches were developed to evaluate vapor
intrusion. These new approaches are more conservative than provided for in the 2002 EPA
Draft Guidance. An evaluation of the data used for the 2004 screening analysis was
performed; however the detection limits used in the analysis of the groundwater are higher
than the levels required for the current vapor intrusion screening level analysis. Current data
with lower detection limits are needed to perform this analysis. For screening, EPA uses
risk-based levels that are associated with a 1E-6 target cancer risk or a target non-cancer
hazard quotient of 0.1. The risk-based groundwater screening levels for a target cancer risk
of 1E-6 are 1.4ppb for benzene, 2.3 ppb for 1,2-dichloroethane, 0.5ppb for vinyl chloride,
2.9ppb for TCE, and 0.6ppb PCE.

Furthermore, EPA worked closely with the developers of the senior residential development
that 1s currently being constructed over the center of the Site. EPA and NHDES have
required the developer to include subslab depressurization systems as part of the

construction.

Surface water samples have been collected 20 times since the last five year review was
completed. During that time, only one time was a contaminant detected in excess of the New
Hampshire Water Quality Criteria for Toxic Substances (WQTS). In May 2005, trichloroethene
was detected at a concentration of 3 ug/l, in excess of the WQTS of 2.7 ug/l. Since then, there

have been no surface water contamination detected.

7.3 Question C: Has any other information come to light that could call into question
the protectiveness of the remedy?

Yes. The extent of 1,4-dioxane needs to be assessed to determine whether a complete
exposure pathway exists to private water supply wells immediately beyond the GMZ. Vapor
intrusion evaluation is an evolving science and requires that lower detection limits be used at

the screening level to determine whether vapor mtrusion be of concern.
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8.0 ISSUES

Five conditions require further assessment over the next five years:

1.

Increasing VOC concentration trends in groundwater have been observed at
bedrock monitoring well FW11D. At this time, the cause of the increasing VOC
concentration trend in FW11D is unknown.

2. Some VOC concentrations in groundwater in select monitoring wells are
decreasing at a slower rate than predicted.

3. The detection of 1,4-dioxane in the groundwater in 2008 needs to be further
assessed. Pror to 2008, 1,4-dioxane was not tested for and its extent and
potential impact on the remedy is currently unknown. Additional data is needed
to determine nature and extent of contamination.

4. EPA’s knowledge of vapor intrusion continues to evolve and additional
evaluation of the indoor air vapor intrusion pathway may be required. Existing
overburden data does not have low enough detection limits in order to perform a
vapor intrusion screening analysis utilizing updated nisked-based screening
values.

5. Many of the wells are antiquated and are open borehole and do not provide
detailed information about contaminated fracture zones. Concentrations remain
high especially at FW21D. Given that this is an open borehole well, it is possible
that there is a highly contaminated fracture that is averaged out and that a full
understanding of the extent of the plume is not entirely understood.

Table 5 Issues
Currently Affects Affects Future
Issue Protectiveness Pretectiveness
(Y/N) (Y/N)
1 Increasing VOC concentration trends in FW11D N Y
2 Degradation rate of some VOCs slower than predicted N N
3 The extent and potential impact of 1,4-dioxane is N v
unknown

Based on updated risk based screening values, existing

overburden data does not have low enough detection

4 limits to confirm the findings of the 2004 vapor N Y
intrusion screening analysis.
5 Open borghole wells provide minimal information N Y
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Table 6 Recommendations / Follow-up Actions

Recommendations / Follow-up

Party

Oversight

Milestone

Affects Protectiveness

Issue . . (Y/N)
Actions Responsible | Agency Date Carrent | Future
1 Revise and Implement the
monitoring program with special
attention to FW11D. Also, Increase
groundwater monitoring frequency Semi-
to twice per year for monitoring EPA/ annuall
wells NAI-K2, FW11D, and FW20 PRPs Ay, N Y
. . NHDES beginning in
and add nitrate, sulfate, ferrous iron, May 2009
total iron, chloride, ethane, ethane, Y
and methane to the analytical testing
parameters to  better evaluate
geochemical conditions.
2 Update Groundwater Model to Submit Work
reflect any changed cleanup time EPA/ Plan by
predictions. PRPs NHDES November N N
2009
3 Develop and implement a work plan Submit Work
to assess the nature and extent of EPA/
. L . PRPs Plan by June N Y
1,4-dioxane contamination in NHDES
2009
groundwater.
4 Collect overburden groundwater EPA/ Submit Work
data, Develop and implement a PRPs Plan by June N Y
. . . - NHDES
vapor infrusion screening analysis. 2009
5 Develop and implement work plan .
to address additional data needs EPA/NH Submit Work
PRPs Plan by June N Y
related to open borehole well DES 2009
locations
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10.0 PROTECTIVENESS STATEMENT(S)

The remedy at the Tinkham Garage Superfund Site is protective in the short term because
institutional controls remain are in place to prevent use of and exposure to contaminated
groundwater.  Vapor intrusion has been prevented by the installation of Sub-Slab
Depressurization Systems SSDS in the new housing development, and an initial screening
level vapor intrusion analysis was performed in 2004 which indicated that vapor intrusion
was not a concern based on the 2002 EPA Draft Guidance. However, in order for the remedy
to be protective in the long-term, the following actions need to be performed to ensure long
term protectiveness: revise the monitoring program to include additional work to address
increasing well contaminant concentrations, update groundwater model, develop and
implement a work plan to determine the nature and extent of the 1,4-dioxane contamination,
collect overburden groundwater data, develop and implement an updated vapor intrusion
screening analysis, and develop and implement a work plan to address additional data needs

related to open borehole well locations.

11.0 NEXT REVIEW

This Site requires on-going, policy, five-year reviews. The next review will be conducted

and issued in March 2014, five years from the date of signature of this report.



Third Five-Year Review Report for the Tinkham Garage Superfund Site
March 2009
33

REFERENCES

GEI Consultants, Inc. 1996. Management of Migration, Water Quality Monitoring Program,
Quarter 9 Report Tinkham Garage Site, Londonderry, New Hampshire. July 31.

Roux Associates, Inc. 2004. Annual Water Quality Monitoring Report 2003, Tinkham
Garage Site, Londonderry, New Hampshire. January 21.

Roux Associates, Inc. 2005. Annual Water Quality Monitoring Report 2004, Tinkham
Garage Site, Londonderry, New Hampshire. January 20.

Roux Associates, Inc. 2006. 4Annual Water Quality Monitoring Report 2003, Tinkham
Garage Site, Londonderry, New Hampshire. March 17.

Roux Associates, Inc. 2007. Annual Water Quality Monitoring Report 2006, Tinkham
Garage Site, Londonderry, New Hampshire. May 3.

Roux Associates, Inc. 2007. Groundwater Management Permit Renewal Application
Tinkham Garage Site, Londonderry, New Hampshire. August 10.

Roux Associates, Inc. 2008. Annual Water Quality Monitoring Report 2007, Tinkham
Garage Site, Londonderry, New Hampshire. May 29.

Roux Associates, Inc. 2009. Arnual Water Quality Monitoring Report 2008, Tinkham
Garage Site, Londonderry, New Hampshire. DATE.

U.S. Environmental Protection Agency. 1986. EPA Superfund Record of Decision: Tinkham
Garage EPA ID: NHD062004569 OU!I Londonderry, NH, U.S. September 30.

U.S. Environmental Protection Agency. 2002. Draft Guidance for Evaluating the Vapor
Intrusion to indoor Air Pathway from Groundwater and Soils. November.

U.S. Environmental Protection Agency. 2003. Explanation of Significant Differences. March
31.

U.S. Environmental Protection Agency. 2004. Second Five Year Review Report for the
Tinkham Garage Superfund Site, Town of Londonderry, Rockingham County, New
Hampshire. March,



Third Five-Year Review Report for the Tinkham Garage Superfund Site
March 2009
34

FIGURES

1a - Site Location Map
1b - Groundwater Management Zone
2a - May 1997 Overburden Groundwater Elevations And Total VOC Concentrations

2b - May 2007 Groundwater Elevations And May 2008 Total VOC Concentrations in
Bedrock

3a - May 1997 Bedrock Groundwater Elevation And Total VOC Concentrations
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Bedrock
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Table 3

Detected Volatile Organic Compounds in Groundwater (2002-2008)
2009 Five-Year Review Report

Tinkham Garage Site, Londonderty, New Hampshire

Yolatils Qrganic Compound Results { pg/L)
Bodrock Groundwater
Datwctied Volatlle Organie MCY
Compounda NHDEE ERTO1 LGIW FW21D
AGQS
SMHTI2007 | /3012003 | 5/19/2004 | 5/UZ005 | 5/13/2008 | 8(14/2007 | 31872008 ]| siz0rza02 | 5302003 | K2z004 | sarzans | sAaoos | sadeeny | 152008 | $162002 ] SA02005 Fsisz004] 8r200s | siarzo06 | siszaer [ snszone
I 5 <1 <1 <1 <1 <1 <1 <1 g - C 11 2 c & 9 & a 3 5 * 4 + 4 3
catona T0G <10 = 10 <10 < 10 <10 <10 =10 <10 < 10 < 10 <10 < 10 <10 <10 < 10 <10 <10 «~ 50 < 1 <1Q <10
Chlcrobenzens NE <2 < 2 <2 <q <2 <2 'y <2 <2 <z < <2 <9 <2 <2 <2 <2 <2 <2 <2 <2
¥ hlorolorm NE <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 =2 <2 <2 <32 <2 <2 <2 <2
1,2:DIchlorob 60D =1 <1 < i e q <1 <1 <1 <9 <1 <t <1 <1 <1 <1 28 Fal 21 2 0 19 13
1,4-Dichlorobenzens 75 <1 <1 <1 <1 <1 <1 <1 <1 <1 =<1 =1 <1 <1 <1 <1 =1 <1 <1 < i <1 <1
1,5 -Dichlaroathana 41 5 2 =2 2 <2 2 2 3 3 4 4 4 4 3 b 26 21 2 Fal 20 19
1,2-01chioroathane 5 <2 <2 <2 <2 <2 <2 <2 2 2 <7 <2 <2 =2 <2 <2 < I <2 <2 =2 <2 <2
{1,1-Clchloroathene: 7 2 < 9§ <1 <1 <1 <1 <1 <1 <4 =1 <1 = 1 <1 <1 xq w1 24 <1 <4 FE] <i
is-1,2.Dichlorosthane hL 22 12 1 11 12 15 15 2 2 2 <2 <2 <2 <2 20 21 18 19 18 17 14
Dietivyl ather NE <5 <5 <5 <5 <5 <5 <5 <5 < <B <§ < § <5 <§ [] <5 <5 < & <5 <5 < g
[E thylbanzens T00 <1 <1 <1 <1 <1 «1 <% 2 <1 <1 <1 <1 <1 <1 0 ) 0 2 41 40 as
{hso-Propyibenzens 280 <1 <1 <1 <1 <1 «1 <1 <1 <1 <1 <1 <1 1 <1t « 1 <1 =1 <1 <1 <t <1
-Fropylbenzens NE <1 <1 <1 <1 <1 <1 <1 <1 <1 =1 =1 <1 <1 <1 <1 <1 <1 <1 <1 k] <1
[Tetrachiorosthens ] <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <] <1 <2 <2 <2 <2 <2 <2
|[Fetranydroturan [THF] 154 <10 <10 <10 <10 < <10 <10 <10 <10 <0 <10 <10 <1 <11 40 30 [ 36 [ 30 30
[Toluena 1000 <4 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 F 2 1 1 1 <1 <1
[1.1.1-Trichloroethana 200 <2 <? <2 <2 <2 =2 =2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 < 2 <2 2 <2
[1,1.2-Trichtoroethane 5 =2 =2 <2 <2 <2 <2 <z “2 <2z <2 <2 | <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
[Trichioroeth [ 29 18 2 s 10 9 10 <2 <2 <2 =2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
1,2, 4-Trimethylbenzene NE <1 <1 <t =1 <1 <1 <1 1 <1 <1 <1 <9 €1 1 =t <1 P =4 <1 <1 e
[¥inyl ¢hlorida 2 <2 < 2 <2 <2 <2 <2 <2 5 5 & 5 5 4 =2 15 L] & & 5 4 <2
s opr opyl ether NE NT <5 <5 <5 =5 <5 <5 NT <5 =5 <5 <5 <5 <5 NT c§ <5 < 5 <5 <5 <5
Myienen (Total) 10000 <2 <2 <2 LX) < 2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <32 £ £ ki 2 2 1
rans-1,}-Dichloroathens 12 <3 <2 <2 < 2 <2 <2 <2 €2 <2 -2 <2 <2 <2 <3 <2 <2 <2 <2 < 2 <2 <2
Total ¥OCs ﬁ_ a2z 13 30 22 28 27 i 27 25 21 ir 18 16 11 249 183 164 156 148 136 121
H.4-tioeane F NT NT | HT T NT ] NT | M4 K NT | HT | wT NT | T NT__ | ST WT_J NT_ | MWT | HNT NT | Wt T 184
Notes:
1. A¥ results are in micragrams par liter {pgi. ).
2. < wndicaies analyle nol detacled Bt & cencentration above 1he specified iaboralary reporting limit.
3. AGQS indicales Amblent Groundwalar Quality Standards eslablished by the lew Hampshine Groundwater Preleclion Rules (Env-¥vq 402)
4 MCL ndicales Meximum Contaminanl Concantrallon as established by lhe USEPA under the Sate Drinking Waiar Al
& HNE Indicates Ihal no MCLAGDS Standard exists for Lhat compound,
8. Bold values indicain thal werg d abova | y mi dateciion bmits.
7. Shaded values indicste compournds that were delecied at conCentralions greater that ha MCL/AGQS.
8. Total VOCs include all detecied VOCs wxcept 1,4-Dioxane. BDL Indicatex lnst no VICs were delecled above Lhe laboratory dewction Imil
2. R ingiicates thal the result 8 rajected based on data vakdation criteria.
10. J ndicates Ihat the rasuh is astimated based on dela vahdation critaria.
14, NT indicatas nol lasted far Ihis pararneter
ROUX ASSOCIATES, INC. 10f9  WRouxmafs0iMechnkahProjects\CannonsiTinkhams Garage\Five Year Review 2009\HIstorical groundwater concentrations. xls



Table 3

Detected Volatile Organic Compounds in Groundwater (2002-2008)
2009 Five-Year Review Report

Tinkham Garage Site, Londonderry, New Hampshire

Volwtlla Crganic Compownd Results { gy
Batrock Groundwater
Datacind Yolatie Organic McL!
Compounds NHDES FW28D
AGQS .
52112002 | 111112002 | &30¢2003 | 11/&02003 1 Sh 92004 | 117212004 | 5r3/2005 11111802008 | snarzoes| 11822008 | At1aennt | Snsorvan | 14mipnoe | vimamGup
[Banzane ] <1 <1 <1 <1 < 1 < <1 <1 <1 <1 <1 <3 <1 <1
JAcatane oo <10 <10 =10 < 10 <10 < 10 <10 <19 <10 < 1D <10 <10 <10 <10
Chiorobanzens NE <3 <2 <2 <2 <2 [E <2 <2 E <7 <2 <2 €2 <2
Chioroform NE <2 <2 <2 <2 <2 =2 <2 <2 <@ <2 %2 <12 <2 =
,2-Dichlarobanzeng 400 =1 <1 < | <1 =1 <1 <1 <1 <1 <1 =1 <1 <1 <1
[1,4-Dichlarcbanzens T3 <1 <1 =1 =1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
[t.A-Dichloroathans 81 <2 <2 <2 <2 <2 <2 %2 <2 <2 <2 <2 <2 <2 <2
[f 2-DHchi h 5 <2 <2 <32 <2 <2 =7 <2 <2 <2 <2 «2 <Z <2 <2
1 A-Dithiorosthene T <1 <1 <1 <1 < < <1 <1 <1 <1 < e <t <1
cia-1,Z-Dichioroetheng 7 =<2 -2 <2 <2 <2 <2 <7 <2 =2 <2 <2 <2 <2 <32
Diethyl sther NE <5 <5 < § <5 “ 8 <5 <5 <5 <5 <5 <5 <5 <5 =5
[E thylbanzene 0 <1 <1 €1 “ <1 <1 <1 <1 <1 <1 <1 <1 <1 <
¥uo-P ropyl benz ene i) <1 <1 <1 <1 <1 <1 L] ER] <9 <1 <9 <1 <1 <1
h-Propyitbenzens NE <1 <1 B <1 <1 <1 <1 <4 1 <1 <1 <y <1 <1
hi th 5 <2 <2 <2 <3 <2 <1 c2 <3 <2 €2 <2 <z <2 <2
[retranydrefuran (THF} 164 <10 <10 <10 <10 <18 <10 <10 <10 <10 <15 <10 <10 <10 <10
7 cduena 1000 <1 <y <1 <1 <1 <1 <1 K] =1 <1 1 1 <1 <1
[1,1,1-Tdchloroathene 209 =2 <2 <2 <2 <2 <2 =2 <2 <2 <2 <2 <2 =2 <2
[1,1.2-Tifchlaroethans 5 <2 <2 <2 < =2 <2 <2 <2 <2 <32 «2 2 <2 <2
[Trichloroethens E] <2 <2 <2 < Z <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
h2,4-Tr yi NE. <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
¥ lnyl chlorida 2 L4 <2 =32 <2 <2 <2 <32 =2 < ¥ €2 <32 c2 <2 <2
imopropyl athar NE NT NT <5 <5 <5 <5 <5 " <5 <5 <5 <5 <5 <5 <5
Mylanes {Total) 10000 =2 =32 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
=1, 2-Dlchlaronthens 100 <2 l c'.;= < 2 =2 <7 =<2 =2 <2 <2 <2 <2 =2 <2
Tolal VOTs BOL BOL BOL BDL BOL BOL BDL BDL CL BOL BOL BOL BDL BDL
1,4-Dloxane 3 NT NT NT NT NT NT M ] N1 | Nt | N[ N1 | <1A <2 NT
Noies:
4. Al suwulty are in micrograms per et (pp/L).
2. <indicates analyte nol deleclad al a concentralion skove the specied labarmtory reportng limit.
3. AGOS indicates Ambient Sraundwaler Qually Standards eslablished by 1he New Hampshira Groundwaler Protection Rules (Env-Wq 402).
4. MCL Indi Maxi G xant G lion a3 by ihe USEPA under the Sake Drinking Water Acl.
3. NE indicates that no MCL/AGOS Swandard exists for Ihat compeund,
8. Bold vakuy indicate compounds thal were delsctyd above bericry minmum delection limits,
7. Shaded viluss indicate compounds thal were dewctad at concentrations graatss that the MCL/AGOS
4. Tolet VOCs include all delecled VOCs axcapl 1 4-Dioxane. BDL indicales that no VO were detected above the labareiony detaclion limi
9. Rindicates Lhat Lhe resuk is rejeciad based on dals validation crileria
10. J Indicates that the resutt ia estimsted based on dala valdation crileria
11, NT indicatas not lasled for this paamaster,
ROUX ASSOCIATES, INC. 2af 8 WRouxmafsOi\technicalProjects\CannonsiTinkhams Garage\Five Year Review 2009\Historical groundwaler concantrations.xls
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Table 3

Detected Volatila Organic Compounds in Groundwater (2002-2008)
2008 Five-Year Review Report
Tinkham Garage Site, Londonderry, New Hampshire

Volatlle Organic Compound Results { pg/l)
Bedrock Groundwater
Detected Volatia Organic Mo
Compounds NHDES FW¥1D
AGQS
so0oiz002 | 503002003 | sieai200d § srzank | sr7zand | aisizonT | Ada0ar | 1apaeonr D aicang

Benzene 5 <1 <1 <1 <1 =1 <1 2 3 2
PAcetond 764 <13 <10 = 10 < 10 = 10 < 10 < 10 =10 < 10
IChlorcbareans NE z <2 <2 <2 <2 <2 <2 <2 <2
[Chleraform NE =2 =2 <2 =2 <7 =2 <3 <2 2
[1,7-Dichiorobenzens 840 1 <1 <1 =1 <1 <1 3 B &
[,4-Dichlorobenzane 5 <1 <1 <1 <1 <1 <4 =1 <4 <4
[1,4-Dichlornathans a1 7 2 3 <2 3 <2 12 1% 15
[1,2-Dichioroathane 5 4 <2 <2 <2 <2 <2 7 10 &
1,1-Dighlarosthens 7 <1 <5 “1 =1 <1 <1 <1 1 1
jolk-1,2-Dichlorosthene ¢ 16 6 ] 3 ] <2 24 kal 28
[Disthyl ether NE <5 <5 <5 <5 <5 <5 <5 <5 <5
[Ethyioerzenn T00 <1 < i <1 <1 <1 <1 <1 LR <1
Nao-Propylbanzene 288 <1 <1 <1 <1 < <1 <q <1 <1
n-Propylbanzena NE < <1 <1 <1 <1 <1 <1 =1 <1

eirachloroothens 5 <2 <2 <2 =2 <2 <2 <2 <2 =2
[fretrahydrofuran (THF) 154 W0 <10 <10 < 10 <10 <10 10 20 20

olusha 1006 =<1 <1 <1 <1 <1 <1 <1 <1 <
N.4,1-Trchlaroathans 200 <2 <2 <2 <2 <2 <1 <2 <2 <2
11,1 2-Trichloroathane E ] <32 < 2 < 2 <2 <2 <2 <2 <2 <2
[Tt Ichloroativne 5 18 T 1 3 7 3 s ] 10
[5.2.4-1 NE <1 <1 <1 <1 <1 <5 <1 <1 <1
Winyl chlorids 2 3 <2 =2 <2 3 =<2 H 27 ar
Isopropy ethar NE NT =<5 =5 =5 <5 <5 <5 <5 <5
{ylanes (Total} 10000 <2 <2 <2 <2 <2 <2 <2 <2 <2

13-1,2-Dlchloroethens 100 <2 <2 < 2 <32 <2 <2 <2 F =2 -

i Total YOCs ] 15 i ] 22 3 B4 129 127 )
Ifs A-Dlaxana 3 Wr [ NT 1 WU NT ] %Wt ] WT | wr | KT [ 4504

ROUX ASSOCIATES, INC.

Notes:
. All resuife ars in micrograms per lier (pgfL).
. < ndicates anglyte not atacor abave the iNed Waboraloy reparling limit,
. AGQS ind Ambem G d Cuality blished by the Hew Hampshira Giaundwalec F
MCL indicaiss Mexknum Contaminamn Conceniralion aE eslabliehed by tha USEPA under the Sate Drinking

. Bold values indicaie compounds Inat were dalsclsd above labcralory minimum detaction imils,
Shaded values indicate compounds (hal were delected al concaniraliong graalar that the MCLASQS,
. Tolal VOCs include all datecied VOCs sxcepl 1.4-Dioxans. BOL indicales thet no VOCs wens dalecied abo
. R indicates that iha resull 13 rejected based on data validalion crilera.
10. J tndiicales thal the resuit s 2etimated based on data validation orteria.
1. NT indicates nof tested for this paramerer.

1
z
3
4.
5 NE indicales thal no MCL/AGQS Slandard ensts for thal compound.
6.
7
B
]

3o

WRouxmafsD1yechnical\Projects\Cannons\Tinkhams Garage\Five Year Review 2005\Historical groundwaler concentrations.xls
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Table 3

Detected Volatila Organic Compounds in Groundwater (2002-2008)
2009 Five-Year Review Report

Tinkham Garage 3ite, Londonderry, New Hampshire

Valugle Qrganic Compound Results { pgil}
Bedrock Groundwater

Dutwcind Volatls Crganic MCL

Compourdds NHDES ERYO4

AGGS
51772002 | 1171172002 | #30/2003 | 117572003 | 571812004 | 11A/2004 | s4s20as [ 14ramo0s | wimianna | 1emenos [ romiane? 51452008 | 1422008

[Eanzene 5 <1 <1 | =<1 <1 <t <1 <1 <1 <1 <1 <{ <1 <1
Jacetane o0 <10 <10 < 10 < 10 <10 < 10 < 10 <10 < 1 = 10 <10 <10 <10 < %
K hlorobenzene NE <3 <2 | <2 <2 <2 <2 <7 <2 <7 PR} <2 =2 FE] P
Chlorefarm NE <2 <2 <2 <2 <z <2 <2 <2 <2 <2 <32 <2 <2 <2
1,2-Dichiorobanzane [.511] <« <1 <1 «q <1 <t <1 <1 <1 < <q <4 <9 <1
[1,4-Dichiorpbanzens 5 =1 =1 =1 <1 <1 €1 <1 <1 <1 <1 <1 <1 <1 <1
[1,1-Dichloroathany 3 <2 <2 <2 <2 <2 <2 <2 =2 <2 <2 <2 =2 =2 <32
[1,2-Dichiorcathene 5 <2 <2 <2 =32 <2 <2 < <2 <2 <2 <z <2 <2 <2
i1, 5-Dichiorcethana 7 <1 <1 <1 <19 <1 <1 < < < < <1 <1 ] <4
Icie-1,2-Dichlorosthana T <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 =32 <2 <2 <2
Diwthryl wthar NE <5 <5 <5 5 EE] <§ <5 <5 <5 <5 <5 <5 <5 <5
thylbanzene T0Q <t <1 1 < <1 <1 <1 <1 =1 L <1 <1 <1 <1
§30-Propylbenzens 280 < <1 <1 <1 1 <1 =1 <1 <1 < 4 <1 <1 PE] =1
-Prepylbanzene NE <1 <1 < i <1 < ¥ <1 <1 <1 <1 <1 <1 <1 <1 <q
[V wirachioraethans H <2 <2 <3 <2 <z <z <2 <2 <7 <2 <2 <2 <2 <y
(Tetrahydrofuran {THF) 154 < 10 <10 = 10 <10 <10 <1¢ <10 <10 <10 = 10 =10 =10 =10 <10
[Fedusna 1000 <1 <1 <1 <1 <1 <1 [] <1 < <1 <1 <1 < <1
1,1.%-Trichloroethans 200 <2 =2 “Z =32 <2 <2 <2 <2 <2 <z <2 <2 2 7
[1.1.2-Trichioroethane 1 <2 <2 <2 <2 < 2 <2 «2 <2 <2 <2 <2 =2 =2 <2
[Trichloroathens 5 <2 <2 < <2 <2 =<2 =2 <2 <2 =2 =2 =2 =<2 <2
1,2 A-Trimethylbenztne NE <1 <1 <1 < 1 =<1 <4 <1 =1 <1 <1 <1 <1 <1 <
imd chiorida 2 <32 <2 <2 <2 <2 <2 <2 <2 <2 <2 €2 <2 <32 <2
isopropy! ather ME NT NT <5 <5 <5 <§ <5 <5 <5 <5 <§ <5 =35 <3
X yhanes (Total} 10000 <2 <2 <2 <2 <2 =2 <2 <2 «2 <2 <2 <2 <1 <2
Uanl-1i2-chl\IorDetMnl 'H)_ﬂ <2 <2 <2 <2 <2 < 2 <2 <2 < 2 =2 <2 <P <2 <] .

Total vOCs EOL BDL BDL BDL BOL BDL 1 BDI BOL BDL BOL BDL 80L BOL
4,4-Dloxane 3 Nt [ N [~ [ T | N NT NY NT NI T~ | W ] NT ] <iR | <2

Hotas:

1. All resulls ara in ricrogzams per ler {pe/d )

2. < indicates analyte ral detectad al a concentration acave ine specifiad laboveiory neperting limil,

3. AGRS indicates Ambient Croundwater Quality Slandards ealablisted by tha New Hampshine Groundwaier Proteclion Rules (Env-Wq 402),
4. MCL Indicatas Maximum C inanl Co ion as by lhe USEPA under tne Safe Drinkung Waler Ad,

5. NE mdicales thal i MCL/AGOS Standurd exists for Ihal coempound,
&,
7.
B
a

old valuss indicale compounds that were detecied abava labatalery mivmum detecton limits.
. Bhaded values indicats compounds that were delsctad al canceniralions grealer thal the MCLIAGLS.
Total vOTs nalude ah delecied VOCs macepl 1.4-Dionane. BOL indicales that no VOCB were detacied above the tabomiory detecion limit.
. R indicates thal the rogull is rejected besad on data validation. criieria.
10. ] Indicaten Ihal the result is astimated bassd on data velidallon chlena.
11, NT indicates not fested for this paramater.
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Table 3

Detected Volatile Organic Compounds in Groundwater (20602-2008)
2009 Five=Year Review Report
Tinkham Garage Site, Londonderry, New Hampshire

Volatile Drganic Compaund Resuttx { pg'L}

Cverhurden Groundwatsr
Detacted Volatiln Organic MCLS
Gompounde NHDES FWZI§
AGQS
SMEZINZ | 530/2003 [ 5/20/2004 | 53/2005 | SM18/2006 | 31132007 | SMN200T { 31120081
[Eercens s <1 <1 <1 =1 <1 3 1 I
Acatome 40 <10 =< 10 < 10 < 10 < 10 < t0 =10 <10
IChlarobonzers NE <2 <2 <2 <2 <2 <2 <2 <2
IChlarofonm NE <32 < 3 <2 <2 <2 <2 cq <z
[1,2-Dichiorobanrsrs 8O0 <1 < <1 EXY 1 PR <1 <1
[t &-Dichlorobenzene 74 <1 <1 <1 <1 « = 1 <1 X
[t.1-Dichlor sethane B1 <2 <2 <2 <2 <2 <2 <z <2
[t,2-Dichloroathana H <2 <2 <z <2 <2 <2 <3 <P
[, 1-Dichioroeihens T =1 <1 <1 <1 L] <t <9 <1
jcis=1,2-Dichlorosthens Td <2 <2 <2 <2 <32 <2 <2 <2
DOlethyl ethar NE <5 <5 <3 <5 <5 <5 <5 <5
f:thylbanzena ™) <1 < <1 <1 <1 <1 PE] <1
lisc-Propylbenxens 280 =1 <1 <1 <1 1 <1 <q <1
n-Propyienzene ME <1 <1 <1 « 1 <1 51 <1 <1
(Totrathioracthene 5 <2 <2 < 2 <2 L3 <2 <2 <3
[Tetrahydrofuran (THF) 154 <10 =10 <10 =10 <10 <10 <10 =10
[Toluans 1060 <1 <1 <1 <1 <1 <i < <4
1,1,1-Trichlorasthana 200 <2 L) L) <2 <2 <2 <2 <3
f1,1.2-Trichforoathane bl <2 <2 %2 «2 L] <2 €2 ¥}
rlchiorouthwrne 5 =2 <2 <2 <2 2 =2 =2 <2
[.2.4-Trimethytb NE <t <1 <1 < <1 <1 <1 <1
Minyl chlaride 2 <3 <2 <2 <2 <2 <2 <2 <2
keopropyl wther ME NT <5 <5 <5 <5 <§ 5 <5
Plylenes (Total) 10000 <2 <2 <2 <2 =2 =2 <2 <2
F Dl chiorosthers 100 ;2 <2 <2 =2 <2 ¥ ;-; <2
Total YOO BDOL BOL BDL BOL BOL BDL
} — r®
|t 4-Dicxana 3 NT | NT i N NT | nT ] <1R
Notes:

ROUX ASSOCIATES, INC.

. Al rmeults are In cuGrograms per ler (kg/L).
. < indicates analyle not deleciad of & concanalion above the specified inboratary repading limit
. AGQS Indicates Ambenl Groundwaler Ouality Standands estoblishad by tha MNaw Hampshire &

[ol

1
2
3
4. MCL
5.
8.
T

Muximum Canlam
NE Indicates ihal na MCLUAGOS $landard exisls for lhat compound

. Bold vahas indicate campounds |hat were detected above labamtory minimum detection llmits

" Shadad values indicate compounds that were datectsd s concenlrations greater (nat the MCL
8, Tolal VOCs include al dalecisd VOCs except 4.4-Dioxans. BOL indicates that no YOCs were ©

by the USEPA under the §

%. R indicates that the result 1 repected basad on date validalion critera.
10. JIndicios that the result s sstimaled beaed on dala validation crierin.
11. NT indicales not leated lor Ihs parametar.
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Table 3

Detected Volatiie Organic Compounds in Groundwater (2002-2008)
2008 Five-Year Review Report

Tinkham Garage Site, Londonderry, New Hampshire

VWolstlis Crganic Compound Resulte { yplL|
Source Area Groundwater
Detected Yolatlls Organic MO
Compounds NHDES owib
AGQS
S10/2002 | 117172002 | £30/2003 | 114672003 | 10/62003-Dup | s11a2a04 | 111372004 F112312004-Dun | w2005 | 111872003 | 11/1ar2005-D0af 51712008 | s 183008 [ sparzo0r | vamazzoor | 11142007 -00p 1 sraszoce
[Banzene 5 4 ] 4 4 [] 3 4 4+ <1 3 3 2 2 1 2 ] 1
|Acetoos T00 <10 20 <10 <10 < 10 <10 < 10 < 10 <1 ~ 10 < 10 40 €10 30 <10 <10 30
IChlorobanzane NE 5 <2 4 4 4 5 a 31 <2 4 4 3 3 3 3 El 3
KChloroform NE <X <2 <2 <2 <2 <2 <2 <2 <2 <2 <32 <2 <2 <2 <2 <2 <2
H 2-Cichlorobenzens 00 el a7 35 41 42 39 32 32 <1 38 38 38 40 kL 18 29 31
1 &-Cichlorobenzena 5 4 3 3 3 4 L] ] 3 <1 4 3 E) 4 3 3 3 3 3 3
[1,1-Dichlorasthans a1 &8 32 35 54 55 &7 43 42 =3 ki 7 34 N 31 29 3 24 24 21
i1 2-Dichicroethans 5 31 48 43 52 54 A% 38 35 <2 33. 32 . Fi] T 29 FL - M4 15 20 20 18
,1:Dichlorosdnene 7 3 3 4 3 3 3 2 2 <1 3 k] 1 2 2 2 2 1 1 H
kcis-1,2-Dichlorcathans k'] 450 aos 480 310 320 s0 290 780 4 280 30 210 am 220 4180 160 158 150 180
Olathyl wther HE <5 ] L B 9 T 7 6 <5 & [ 6 L] L] L] L] <5 <5 =5
Ethythenzena 700 <1 <1 <1 1 <1 =1 =1 <1 <1 <1 = 1 < <1 <1 <1 <1 <1 <1 <1
kso-Propyibsnzone 234 3 3 2 2 P 3 1 2 <1 2 2 1 2 \ 1 1 <1 <1 <1
n-Propylbantens HE <2 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 €1 €1 <t <1 <1 <1 <1 <1
strachiorcethena 5 6 ) [ H 5 7 5 £l <2 T [ 7 ‘7. 1 4 4 5. 5 4
[Twtrahycdrofuran (THF) 154 <10 <10 <10 = ¢ =10 <10 <10 <10 < 10 =10 < 10 < 10 < 10 =10 <10 =10 <10 <10 =10
T oluora 1000 <1 <1 <1 <1 <1 <i <1 <1 <4 <1 <1 <1 <1 <t <1 <1 <1 <1 <1
1,1,1-Trichloroathans 200 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 «2 <7 <2 <2 <2 <2 <2 < <2
H,1,2-Trichlorosthana 5 <2 22 <2 <1 <2 =2 =2 =2 <2 =2 <2 <2 <2 <2 <2 <2 <2 <2 <2
iTrichlorcotnans 5 33 15 25 22 23 29 1% 18 <2 23 21 Fil 20 - 19 " 12 14 14 13
H 2 4-Trimathyibenzens NE <1 <1 <1 <1 <1 <1 <1 =1 <1 <1 <1 <1 <4 <1 <1 1 <1 <19 <1
Minyt chloride 2 12 26 23 20 20 13 1% 15 <2 13 12 10 %2 .. 9 11 o " .- . 8 . & 7
fscpropyl sthar NE NT NT ] 7 [ 7 & L] <& 5 § <5 =5 <5 <5 <5 <5 <& <5
Xylenes (Total) 14000 <2 <2 <2 <2 <2 oz <2 <2 <2 <2 <2 <z <2 <2 <2 <2 <32 <X <3
ans-1,2-Dichlovoathans o0 <2 2 =2 2 3 <2 <2 <2 <2 <2 <2 18 =2 4 <2 <2 5 3 <2
Tolél_‘lOC: 532 704 539 555 570 487 454 :] 439 420 420 388== 06 284 87 293 289 258
[l A-Diaxans 3 [ T T A T T T A N7 T Wt | w1 ] w1 | w1 NT 2004 ) 350

1. All musts arg in micrograms par er (g )

2. <indicales analvie nol datacted al a concentration above the specdied iaboratary repening limit

3. AGQS indicaies Ambienl Groundwate: Quality Standards estabizshed by the Naw Hampshire Groundwatar Prolaclicn Rules {Env-Wg 402).
4, MCL indicates Masimum Contaminant Soncanirallon as esiaphthed oy the USTRA under the Safe Dnnking Water Aot

5. NE indicates that no MCLIAGCHS Standard exists for (hal compound.

8. Baold values indicale compounds that ware delected abovs labaratory minimum delection Bmits.

7. Shaded veluss ind cate compounds Inal wera delecled al concantralions greater that the MCLIAGQS,

8. Total VOCs Incluce all deiecies VOCs axcep! 1.4-Dioxane. BDL indicales that no VOCs were detecied abova ihe laboraiory dateclion limk.
@ Rindicales thal the result v rejected heaed on data valicalion criteris,

10. J indicates (hat tha result is estimated based on data vakdation crilana,

11. NT indicales not 1ested 1or this parameter.
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Table 3

Detected Volatile Organic Compounds in Groundwater (2002-2008)
2009 Five-Year Review Report

Tinkham Garage Site, Londonderry, New Hampshire

Yolatile Organlc Compound Resubs { ug/L}
Source Ares Groundwatar
Datacted Yolatlle Drgenic MeL
Compounde NHOES Fw2g OVE-3
AGQS
5130i2003 | S11DJ2004 | 5732005 | V1712006 | SMN/2007 | 62007 ) BAL2D08 L SI2YI2002 ;) BIZ32003 | 012004 | ERI2005 | RIATIMGR | 5142007 | BYAZA07 | M1ATZO08
Benzens 5 a [] 1 2 3 2 <1 3 <1 <1 <1 <1 <1 <1 <1 <1
RGOS Fob < 1% < 4D = 10 < 10 <10 < 10 <10 <10 <10 <10 < 10 <10 <10 <10 <10 <10
IChlorabanzans NE <2 =2 <2 <2 2 <2 <2 <2 <2 <2 <2 <2 <2 L] L] 4
[Chlorafarm NE <2 <3 <2 =2 <2 2 =2 <2 <2 <2 <2 =2 <2 <2 <2 <
H 2-Dichlorchanzens &00 10 9 4 L) 15 7 3 k] <1 R 1 <1 <1 ] ] L)
N 4-Dichiorohenrne 75 2 2 <1 <1 2 z 1 2 <1 5 2 <1 <1 [] ] 3
11, 1-Dichiorcethane a1 27 28 2 18 kL 13 L] 18 <2 <2 <2 =2 <2 <2 <2 <3
H 2-Dchlovosthane 5 Fal pL] T 16 3 9 5 14 =2 <2 <2 <2 <3 <2 <2 <2
(v, 1-Dichlorosthana 7 1 1 <1 <1 2 <1 <9 €1 <1 <1 <1 <1 <] <1 <1 <
lohs-1 2-Dichioroethane 70 B4 32 27 5T 140 34 20 Ll 5 3 1 L] <2 4 3 2
Diathyl ather KE 7 L] <5 L 11 5 3 B =5 <3 =5 =5 <5 <5 <5 <5
[Ethylbenzéna Tab <i <1 <1 <1 <1 <1 <1 1 <1 <1 < <1 <1 <1 <1 <1
so-Propylbenrena 230 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 =1 <1 <1 <1
InFropylbanzere NE <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <3 <1 =1 =1 EE] <4
[Tatrachioroathens 5 <2 <2 <2 <2 <2 <3 <2 <2 <2 <2 z =2 <2 =2 <2 <2
fTatrahydrofuran (THF) 154 <10 <10 < 10 <10 =10 <10 <10 <10 <10 180 < 10 < 10 <10 <10 <10 <10
T cluana 1000 <1 <1 < <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 < <1 <1
(1,1,1-Trchlorcethane 200 =2 <2 <2 =2 <2 <2 <2 <2 <2 « 2 <2 <2 <2 <2 <2 =2
[.42-Trichiorcathane 5 <2 <2 =2 <2 <2 <2 <2 =2 <2 <2 <z <2 <2 <2 <2 <2
[Trchloroathana 5 ] [:] 2 A 12 3 <3 L <2 <2 <2 <2 <2 <32 <2 <2
N 2 4-Tamsthyibanzane NE <1 <1 <1 <1 <1 <1 <1 <1 <1 3 <1 <1 <1 2 1 <1
fvinyl chioride 2 45 k] 13 33 L) T 31 a5 <2 <2 <32 E¥F] <z <3 <z <32
isopropyl ather NE NT <8 <5 =5 4 <5 <5 <5 NI <5 <5 <5 <5 <5 <5 <5
Xylenes (Tota} 10000 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <« <3 =2 <3
frans.1,2-Dichioromthena 100 <2 < 2 £2 <2 z2 €2 <2 <2 <2 <2 <2 <2 < 2 <2 <2
Total VOCs 221 204 63 7145 349 B? 49 39| 5 193 1€ ] 14
s wert— —
1.4-Dlovens 3 I Nt [N § wr | Nt 1 W T W NT_ | wed I w | W [ N1 <1R
Notss:
1. Al rersuits ane in micrograms per iler (pg/L)
2. < indizales anaiyte not det d at a lion above the ifled aboratory repering bnil
3. AGOS indicales Ambent Groundwaler Cualily Standards eslablishad by (ha New Hampshire Groundwalar Protection Rules [Erv-Wg 402).
4. MCL indicates Maxkvom Conlgminat Concentration 2t esiablished by ine USEPA under Ihe Safs Orinking \Walar A,
& NE indicaws that no MCLIAGQS Standard exlsls for Inal compound.
6. Bold values indicats compaunds that were delectud above leborelory Mininum delection limils,
7. Sheded valuss indicate compounds that wers deteciad al concentrations graater Lhal the MCLIAGQS,
8. Total VOCs Include all dalecied YOCs eacapt 1, 4Dioxane. BOL indkcates that no VOCs weve detecled above L laboratory detection Bmi
9. R Indicates Lhat the meul is rejactad based on data validation crifedia.
10. J mdlicates that the resull 6 astimaied basad on deta vahdatan ereeda.
11. NT indicatas not leslad
ROUX ASSOCIATES, INC. Tof9
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Tabla 3

Detected Volatile Organic Compounds in Groundwater (2002-2008)
2009 Five-Year Review Report

Tinkham Garage Site, Londonderry, New Hampshire

Volatlla Organlc Compound Rasults { pg/l)
Source Arem Grouncheaier
Detacikd Volatile Organic [ 1=18]
Compounds NHDES DVE.T HAI-MY
AGQS
62512008 | sizaizna | SV2008 | admoos | srazoo | arnarzeet | anazeaell sizzoaz Teizsisaos T szoznod T sewzeed T sivizoos | sparzeat | eanger | xarzane
Eenzens 5 <1 <1 <1 <1 < <1 <1 <1 <1 <1 < i <1 <1 <1 <1
P cutons 700 <10 < 10 < 10 < 10 <10 <10 <10 <10 =10 < 10 <10 =10 <10 < 10 <10
IChisrobenzere NE =2 <2 <2 <2 <2 =2 =2 <2 <2 <2 <2 <2 <2 <2 it
IChloroform NE <2 <2 <2 <2 =2 <2 <2 <2 15 <2 <l <32 <2 €2 Fl
1t 2-Dichlorobanzana (L] <1 <1 <1 <1 <1 <1 <1 2 <1 <1 <1 <1 < <1 <1
JsDlehlorobanzena 75 <1 <1 =1 =<1 <1 L Ll =1 =1 <1 =1 <1 <} <1 =1
H,1-Dichlorotthana &1 <2 2 <T < 2 <z <2 <3l 2 3 3 <2 <2 <2 7 [
[, 2-Dichlorgethans 5 <P <2 <z <2 <2 €2 <2 <2 k] <2 <2 <2 <2 <3 <2
1,%-Dichlorosthene T <1 <1 =1 <1 <4 <1 <1 <1 1 <1 <1 <1 <1 <1 =1
cin-1,2-Dichlorosthene ™0 22 19 i <2 2 <2 4 20 82 10 3 & 4 2% 3
pinthyl ather NE <5 <5 < b =5 <5 <5 <5 <5 < <5 <5 <5 <5 <5 <5
[Ethyibanzane 700 < <1 <1 <1 <1 <1 <1 <1 « 1 <1 <3 <1 <1 <1 < i
so-Propyloanzans 280 <1 <1 <1 <1 <1 <1 <1 <1 < 1 <1 <1 <q <1 <
In-Propylbenzene NE <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
[Tatrachiorosthans £ <3 Fil k] 5 i7 13 ] 1 I5 L] 3 3 2 - L
[Tatrahydrofuran {THF) 154 15 = 10 <10 < 10 <10 =10 <10 =10 < 10 <10 <10 < 10 <10 <10 =10
[T ol uany moo <1 <1 < 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,1sTrichlor oethane 200 20 30 & £ & 4 9 <2 149 (] <2 =2 =2 18 4
1,1, 2:Trichloroethane 5 =2 <2 <z <2 <2 <2 <2 <2 5 <2 <2 <2 <2 <2 <2
[Trichloroathene 5 35 57 L] 5 9 T 12 T 270 24 5 11 T 19 ]
1,2,4-Trimethylbenzens NE <1 <4 <1 <1 <1 <1 <1 <1 <1 <1 <1 =1 1 <1 <1
Winyt chlorlde 2 X3 <z =2 <2 <2 <2 <2 £ <2 & 4 <32 <2 <z <2
lsopropyl sther NE <5 <5 « 5 -5 <& =5 <5 NT <5 <5 <5 <5 <5 <5 <5
ylanma (Total] 10000 <2 <2 <7 <2 <2 <2 <2 = <2 <z <2 <2 <2 <2 <2
ana.12-Dichloroathens 160 <2 <7 <7 <z <2 <2 <3l <2 <2 2 2 <2 =2 <2 <2 —
Total VOCs 2 129 28 14 34 24 az 37 580 58 17 20 13 96 114
e —
h 4 Dioxans 3 NT WT NT_ | NT NT | wT ] 24 WT | N WY NT_ | NT_ | mT NT <1R
Notes:
1. Al rasuits are in micrograme par lier (ugfl).
2 < indicalas aratyte not deteclad at a concenlation abave the spacifisd labaratary reparting kmit
3. AGUS indicates Ampient Groundwater Quality Slandards establishad by the New Hampahire Groundwater Proteclion Fules (Env-wg 402)
4. MCL mdicates Maximum Contamirant Concentration as sstablished by the USEPA, undar the Safe Cdnking Water Act,
5. NE indicaias ihal no MCL/AGOS Slandard exsts for thal compound.
6. Bol values indicate compeunds Ihat were delecled above laboratory minimom deleclion limits.
7. Shadad valums indicald compounds that were detacied at concanimtions greasar (hat e MCL/AGQS
2 Tolal VOCa include all delected VOUs excapt 1.4-thioxang. BOL indicates that no VOGx were getscied abave tha labaralory deteclion bmit.
# R indicates that the resuli s 1ejecied based on data validalan crieria.
10. J indicales ihal the rexutl 14 eatimatad basad on ¢ata validation crheria.
19. NT indicates not lasind for Ihis parambar,
ROUX ASSOCIATES, INC. Bofg
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Tabls 3

Detected Volatile Organic Compounds In Groundwater (2002-2008)
2009 Five-Year Review Report

Tinkham Garags Site, E.ondonderry, New Hampshire

Yalatila Organic Cempogund Results ( pgil)
Source Arsa Groundwatar
Datactsd Volstile Ocganic | wmow
Comgaunds NHPES NAI-K2
AGQS
[rzaiz001 | 5202004 | 372005 | S17/2008 | 3n4r007 | BANZO007 | Sizos
1B anz ena 5 3 4 3 1 <1 <1 2
[Acatone 700 <10 < 10 <10 <10 <10 <10 =< 10
IC hlarobencans NE <37 e 2 <3? <2 <2 ®2 <2
[Chioroform HE 12 7 5 3 3 2 5
|, 2=Pichlorcbenzene 800 20 12 Ll 4 3 3 ]
[,4-Dichlerobenzene 75 1 <1 LR <1 <t < EX]
[1,1-Dichiorosthans 1] 56 29 26 12 10 5 14
N,2-Dichioroethane & B 3 2 <2 <2 <2 =2
1,1 -Dichiorosthane 7 7 [ E 4 a 2 4
kis-1,2-Dichloc oathens il 920 350 290 130 L:] [ 190
Diathyl ather HE <& LX 3 =5 <5 <5 x5 <5
[E thylbemzens 70d <1 <1 < q <19 <1 <1 <1
hsc-Propylbanzena 208 <1 <1 <1 <1 =1 <9 <1
In-Propylbanzans NE =1 <1 «q < <1 <1 <1
[Fetrachiorosthona 5 <z &1 58 o) o 73 i ]
[Vatrahydrofuran (THF) 154 <10 <« 10 =10 <10 <10 <1 <10
[Foluene 1004 <1 <1 + <1 <1 <3 <1
[1,1,1-Frichloroethane 200 an 139 420 45 4T 41 98
M,1,2-Trichloroethena 5 4 7 L] =2 <2 <2 3
[Trichioroethens 5 87 IH 250 HOD 110 110 180
f1.2,4Trimethyibenzens NE <1 <1 <1 <1 <1 =T 1
(vinyl chioride 2 18 9 13 3 7 ] 6
isopropyl ather NE <5 <5 <5 <5 < b <5 5
[Xylwnes {Total) 10000 <2 = 2 <2 <2 <2 <2 <2
an¥-1,2-Dichioroathens E 1‘I_=II 5 l= < 3 C; ;2 =2 L
1480 L 704 77 %2 agl 351
3 NT [ T S T T
Hotes:
1. All results ara in micrograms per liler {pgL).
2. <indkeabas analyle nol delected Al 8 concanlatan above Une specifisd labocatory reporing Umit
3. AGQS Ambant Groundwater Qualty d b by Ihe Hew Hampshire Groundwaler Protection Rules (Env-Wyq 402).
4. MCL indicales Maximum Conlaminant Cancantralion a5 eslablished by the USEPA under the Sale Drinking Warter Act
6. NE indicates that no MCL/AGOS Siandard axials Tor thal campgund
6. Bold values indicala compaunds That were detectsd above laboratary mimmum deleclion kmils.
7. Shacad vaiuss indicals compounds that were delected at concentrations grealer that the MCLIAGGS.
B. Total VOC5 include ail delecind WOTa excapt 1.4-Oloxane. BOL indicales thal na YOCB ware det d above the v limk.
3. R indichtes that the result is refaciad basad on daia validadon criteria.
10. J ingicales thai the rasull 1§ #slinalad based or datn vakidaton criteria.
11, NT indicates nai Iasied for Lhis paramaler.
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Table 4

Detected Volatile Organic Compounds in Groundwater {1997)
2009 Five-Year Revlew Report
Tinkham Garage Site, Londonderry, New Hampshire

Volatile Organic Compound Results { pgil }

ROUX ASSOCIATES, INC.

1. Allunlts are pgfL.
2. Cata griginally presented in GE1 Consultants Inc., 2997, Monagement of Migration, Water Quaiity Monilering Program, Quarter 13 Report, fuly 31. Only analytes detected in at least one sample are

reported here.

< ingicates analyte not detected at a cancentraticn abave the specified labaratory reperting iimit.
Laboratory analyses were performed by Eastarn Analytical Inc.,, Concord, Hew Hampshire, using Envirenmental Protection Agency (EPA) Method 82608,
AGQS indicates Ambient Groundwarter Quality Standards established by the New Hampshire Groundwater Protectian Rules (Env-Wa 202).
MCL indicates Maximum Centaminant Concentration as established by the USEPA under the Safe Drinking Water Act.
The ML for cis-1,2-Dichlorcethylene is presented as a surrogate MCL for 1,2-Dichlaroethylene {total).
BDL indicates that no VOCs were detected above the laboratory detection limit.
lindicates the resuit was an estimated value.
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Bedrock Groundwater Overburden Source Area Groundwater
Groundwater
Detectad Volatile Organic | MCLNHDES | oy, tesw | ewzio | rFwzep | Pwiip | ErTO4 FW25 owzo Fwz20 DVE-3 over | nami | wake
Compounds AGQS
5/15/1997 | 5/15/1997 | 5/15/1997 | 5/15/1997 | 5/15/1997 | 5/15/1997 5/15/1997 5/15/1997 | 5/15/1997 | 5/15/1997 | 5/15/1997 | 5/15/1997 | 5/15/1997
1,1,1-Trichloroethane 200 <l <1 <5 <1 <5 <5 <1 <50 <5 <5 10 <5 42
1,1-Dichloroethane 81 2.8 3.2 22 <1 22 <5 <1 98 19 <5 <5 11 8.4
1,1-Dichloroethene 7 <1 <1 <5 <l <5 <5 <1 101 - <5 <5 <5 <5 <5
1,2-Bichlorobenzena 600 <1 <1l 28 <% <5 <5 <1 501 6.9 <5 <5 11 6.2
1,2-Dichloroethane 5 2 21 <5 <1 13 <5 <1 120 19 <5 <5 5.5 <5
1,2-Dichloroethene (total) 70 7] 2.8 9.9 <1 45 <5 <1 760 68 <5 11 a4 1201
Benzene 5 <] 6.3 <5 <1 <5 <5 <1 < 50 <5 <5 <5 <5 <5
l[Ethylbenzene 700 <1 2.3 100 <1 <5 <5 <1 <50 <5 <5 <5 <3 <35
mip-Xylene 10000 <1 <2 11 <1 <5 <5 <1 <50 <5 <5 <§ <5 <5
Tetrachlaroethene 5 <1 <1 <5 <1 13 <5 <1 <30 <5 <5 10 8.6 <5
Trichloroethene 5 16 1.4 <5 <1 B8 <5 <1 40 6 - <5 10 . 15 -39
Vinyl chloride 2 <1 23 3 <1 L] <5 <1 <50 20 <5 <5 L] 9.3
Total VOCs 28 20 174 BDL 160 BDL BOL 10786 138 BDL 41 149 225
General Notes;

ground
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Appendix A- Vapor Intrusion Assessment Letters



ENVIRONMENTAL CONSULTING & MANAGEMENT
ROUX ASSOCIATES INC

25 CORPORATE DRIVE HE
RoOUX P
BUALINGTON, MASSAGHUSETTS 01803 TEL: 781-270-6600 FAX: 781-270-0066 Fhy W

May 20, 2004

Byron Mah

UJ.S. Environmental Protection Agency
One Congress Street

Suite 1100

HBO

Boston, Massachusetts 02114-2023

Re: Potential Vapor Intrusion
Tinkham Garage Superfund Site
Londonderry, New Hampshire

Pear Mr. Mah:

Roux Associates, Inc. (Roux Associates) has prepared this letter at tie request of the
Cannons Sites Group PRP Committee. This letter documents the basis for no further
investigations for potential vapor intrusion into indoor air from shallow groundwater in
the condominium area in the western-most portion of the Tinkham Garage Superfund Site
(the Site). The basis for no further investigations include:

» The results of groundwater meonitoring for ten years;

» A comparison of the groundwater monitoring results to U.S. Environmental
Protection Agency Draft Guidance for Evaluating the Vapor Intrusion to Indoor
Air Pathway from Groundwater and Soils (November 2002).

Background

As part of it’s second Five-Year Review Report (March 2004), the U.5. Environmental
Protection Agency (EPA) recommended a monitoring program to assess the mmpact of
contaminant vapors emanating from shallow groundwater on the health of existing
residents.  Since the issuance of the March 2004 Five-Year Review Report, Roux
Associates has had numerous discussions with the EPA. Based on these discussions, we
understand that EPA is concerned about two general areas of the Site:

1. The condominium area approximately 1,900 feet west of the former source area;
and

2. The Mercury Drive area approximately 600 fect west of the former source area.

This letfer addresses the condominium area. The Mercury Drive area will be addressed
under separate cover. A third area, The Nevins Elderly Retirement Community

CSGHITOIMACML
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development, is not a concern to EPA because EPA has an agreement with the developer
to install passive vapor ventilation systems in each of the homes.

The condominium area is located in the western-most portion of the Site. It includes
condominium units on the east and west sides of Constitution Drive. The condominium
buildings are each 2.5 stories with concrete slab foundations. The bottom floor is
approximately half underground. All of the condominium buildings currently have
leachfields.

The condomintum area has been a part of the investigations, remediation, and long term
momtoring efforts at the Site since the Site was identified m 1978. There are 17
monitoring wells in the condomimum area vicinity (ERT03, ERTO04, ERTO6, FW16, FW-
17, FW18, FW19, FW21, FW21D, FW24, FW24D, MP-L-1S, MP-L-2S, MP-L-2D, MP-
L-3S, MP-I-3S/R, LGAW). Under the requirements of the Groundwater Management
Permit issued in October 2002, monitoring wells FW21D and ERTO04 are sampled on an
annual and semi-annual basis, respectively. EPA removed the other monitoring wells
from the groundwater monitoring program duc to the absence/low concentrations of
contaminants in the groundwater in the condominium area,

Historic Groundwater Monitoring Data

Shallow groundwater conditions throughout the condominium area have been monitored
by overburden monitoring wells FW16, FW17, FW18, FW19, and FW21. A summary of
the results of groundwater sampling of these wells has been provided to EPA in
Appendix C of the Groundwater Management Permit Application, a portion of which has
been copied and attached hereto (Attachment 1),

In summary, the contaminant concentrations it shallow groundwater from each of these
monitoring wells have consistently been below laboratory reporting limits and/or the
limits specified in the EPA’s Draft Guidance for Evaluating the Vapor Intrusion to Indoor
Auwr Pathway from Groundwater and Soils (Vapor Intrusion Guidance). The monitoring
results from each monitoring well are discussed below:

FWi6 — FWI106 was sampled ten times between the spring of 1994 and the spring of 1997.
Benzene was detected In excess of its Vapor Intrusion Guidance limit of 5 pg/l (ppb) in
1994, Benzene was not detected in the six subsequent monitoring rounds. 1,2-
Dichloroethane was detected at 6 ppb in the spring of 1994 in excess of its Vapor
Intrusion Guidance limit of 5 ppb. 1,2-Dichlorocthane was not detected above 5 ppb
since that time.

Based upon EPA’s Vapor Intrusion Guidance, no further investigations are warranted in
this arca.

ROUX ASSOCIATES, INC. CSGU 170 1M,1030
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FWI17 — FW17 was sampled five times between the spring of 1994 and the spring of
1997. No contaminants were detected in any of the samples tested. However, the
laboratory reporting limit (5 ppb) for one compound of concem, vinyl chloride, was
above the Vapor Intrusion Guidance limit of 2 ppb.

It is our opinion that no further investigations are warranted in this area because:

a. No estimated values below the laboratory limit were reported for vinyl chloride.
It is routine practice for estimated values below the reporting limit to be reported
for this project. The absence of any such results is a strong indication that vinyl
chloride was absent.

b. No precursor compounds (trichloroethene, {TCE), tetrachloroethene (PCE),
dichloroethenes (DCEs) were defected in any of the groundwater samples tested.

c. No vinyl chloride was detected at laboratory reporting limits down to 1 ppb in
the monitoring well further downgradicnt from FW17 (MP-1-3S/R) in 16 rounds
of groundwater sampling between the spring of 1994 and May 2000.

FW18 —~ FW18 was sampled four times between the spring of 1994 and the spring of
1997. No contaminants were detected in any of the samples tested. However, the
laboratory reporting limit (5 ppb) for one compound of concern, vinyl chloride, was

above the Vapor Intrusion Guidance limit of 2 ppb.

It is our opinion that no further investigations are warranted in this area because:

a.  No estimated values below the laboratory limit were reported for vinyl chloride.
It 1s routine practice for estimated values below the reporting limit to be reported
for this project. The abscnce of any such resulls is a strong indication that vinyl
chloride was absent.

b. No precursor compounds (TCE, PCE, DCEs) were detected in any of the
groundwater samples tested.

FWI9 — FW19 was sampled seven times between the spring of 1994 and the spring of
1997. No contaminants were detected in any of the samples tested. However, the
laboratory reporting limit (5 ppb) for one compound of concern, vinyl chloride, was
above the Vapor Intrusion Guidance limit of 2 ppb.

It is our opinion that no further investigations are warranted in this area because:

a. No estimated values below the laboratory limit were reported for vinyl chloride.
It is routine practice for estimated values below the reporting limit to be reported
for this project. The absence of any such results is a strong indication that vinyl
chloride was absent.

b. No precursor compounds (TCE, PCE, DCEs) were detected in any of the
groundwater samples tested.

ROUX ASSOCIATES, INC. _ CS5GH11701H.503/L
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FW21 — FW21 was sampled nine times between the spring of 1994 aad the spring of
1997. No contaminants above the Vapor Intrusion Guidance limits were detected in any
of the samples tested. However, the laboratory reporting limit (5 ppb) for one compound
of concern, vinyl chloride, was above the Vapor Intrusion Guidance limit of 2 ppb.

It is our opinion that no further investigations are warranted in this area because:

a. No estimated valucs below the laboratory limit were reported for vinyl chloride.
It is routine practice for estimated values below the reporting limit to be reported
for this project. The absence of any such results is a strong indication that vinyl
chloride was absent.

b. No precursor compounds (TCE, PCE, DCEs) were detected in any of the
aroundwater samples tested since 1995.

c. No vinyl chloride was detected at laboratory reporting limits down to 1 ppb in
the monitoring wells downgradient from FW21 (MP-1.-3S/R {12 rounds) and
FW16 (10 rounds)).

Conclusion

No further investigations for potential vapor intrusion into indoor air from shallow
groundwater in the condominium area are warranted. .Concentrations of conlaminants in
shallow groundwater from each of the monitoring wells have consistently been below
laboratory reporting limits and/or the limits specified in the EPA’s Vapor Intrusion
Guidance.

Please contact me if you have any guestions about this letter or other conditions at the
Site.

Sil]Ccrcl}r,
ROUX ASSOCIATES, INC.
/f’?“' T e

lan M. Phillips, LSP
Principal Scientist

Altachment

ROUX ASSOCIATES, INC. CSGTIT7Q 1ML 1030
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Historical Data - Select Monitoring Wells
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Comparalive Vafalile Crganic Compound Resulls for the FW Series Wells, Tinkham Garage MOM WOMP (1894.1897)

Moniloting Pragram Quarter:
Season and Year:

Well Localian

GEl Sample |D;

Laboratory Sample Nurmher:
Laboralory:

EPA Method 624 GCMS VOCs (ugh)

Acelone

genzeng
Bromaodichloromelhane
Bromolorm
Eramornethane
2.8ulanone {MEK}
Carbon Disuifide

Casbon Telcachleride
Chigrobenzene
Chitosthane
2-Chioroethylvinyt ether
Chlorofomm
Chloremethana
Dibromochloromethane
1,2-Dichlorobenzene

1 _3-Dichiorobenzene
1.4-Dichlorobenzens
1,1-Dichloroethane
1.2-Oichlorogthane
1.1-DichlcroeMiene
1.2:Dichlorpethene (lolal)
1,2-Dichloroptonpane
cis-1,3-Dichloropropene
frans-1,3-Dichlarpprogens
Ellwibenzene
2-Hexanone

4 -Meltwl-2-penlanone (BIBK)
Methytene Chlaride
Slyrene
1,1.,2.2-Telrachloreethane
Telrachlomethens
Toluene
1.1,1-Trichioroelhane
1.1.2-Tiichforcethane
Trighloroelhwene
Trichiarefluoromethana
Vinyl Acetale

V'myl Chlaride
m,o-Xylens

o-Xylene

TOTALVOC CONCENTRATION {uglLy:

hlution Faclar.
Dale Sampled:
Datle Analyzed:

GEIConsulianta, Ing

al
Lale Spring 1094

e, P16

927 13-EW1B.0694
105361
_ NET/Cambridge

25
9
50

50
5.0
25
5
50
50
50
5.0
5.0
50
5.0
36
50
50
41
6
50
50
50
5.0
50
41
25
23
59
50
50
50
50
50
5.0
5.0
50
5.0
50
16
H]

159
1

0613154
DE/15/94

co CoocCccocCcc cccc o

CCECCoELCCOoCcCg QoecCcC

Q2

Summaer 1094
Fy-16

97 113.FW16.0894
108802
NET/Carnbridge

25
7
50
5.0
50
25
50
50
50
50
50
50
50
50
27
50
50
35
50
50
50
5.0
5.0
50
5.0
23
235
50
5.0
5.0
50
50
5.0
50
5.0
5.0
50
50
10
50

70
1

0B/24194
08/20/94

C CCCoCrCCroCcotoccoCeEcc CG Ccaqgonocoeococc C o

Q2

Fall 1994

Fw.16

2112 FW16-1194
113134
NET/Cambridge

25
3
50
5.0
5.0
25
5.0
5.0
50
54
5.0
50
50
5.0
35
5.0
50
39
5
5.0
50
58
50
50
100
25
25
50
50
50
5.0
5.0
5.0
50
5.0
50
5.0
50
19
5.0

206

1

11715/94
11/22/94

Troject §2113

Cecccefcccfce <

cE

c rcoccccccEcccaoe ccococo

[

o4

Winler 1994.05
FW-16

021 13.FW1B-0205
11GOA3
NET/Cambridge

20
8
50

5.0
50
25
50
50
50
50
50
50Q
50
50
a2
5.0
§.0
A2
5
50
50
50
5.0
50
28
25
25
50
50
5.0
5.0
2.0
5o
50
50
5.0
50
5.0
5.0
50

105
i

021395
02/20/95

First Annual- Q5
Spring 1995
FW-18

9Z113-FW 160595
124015
NETICambridae

25
50
540
50
5.0

25
50
50
hao
54
50
50
50
50
50
50
50
50
50
50
50
5a
50
50
50

25

25
50
50
50
50
5.0
5.0
3.0
50
50
50
50
50
50

LCC CCacecococcC

cccoceccEcEceccce ceccec

o

0

1
05723795
06/03/95

el =R ol ol =R =l ol o o = ol ol e ool ol llal == el el ol il ol = =l =l oo = = = R SR S

Qs

Summer 1995
FW.16

Q211 5.FW 6.0858D
133055
NET!Cambridge

25 ml purge

a0
re
1.0
1,0
1.0
50

©

ah e e e am — b

——

—ak

S S et e UV o e : =
Cchood~pDDoDOoOCONOcCoDoDOIwWoOIADONODODDOD

—

1
o878
08r27/9%

COCCoh CCcoeoQoCodTqge U € Cegeaoogoccoc cCco
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Comparalive Volatile Organic Compound Resulls for the FW Series Wells; Tinkham Garage MOM WQOMP [1094-1997)

KMoniloring Pragtam Quarter: ar Q8 Second Anrmal- OF T hirel Aammgad- Q43
Seasan and Year I 1955 Winler 1095.94 Spring 1994 Spring 1097
weil Locatinn PR A B FW-to FW-16 Fw.10
GE1 Samplc 10: 02113 FWIB-1195 Q2113-FWI6-0296 921 13-FWI6-0506 02113-FW15-0507
Labaoratory Sample Mumber: 138678 142742 148301 {73622
Laboratory: NET/Cambridge NET/Cambridga NETICambiridge NET/ACambridge
EPA Melhod 624 GC/IMS VOCs (uglt ) 25 mf purge 25 mi purge 25 ml purge
hcetone 5.0 u 5¢ U 5.0 u 20 ul
Benzene 10 u 1R u 10 v 50 u
Bromodichloromethane 10 u 10 u 1.0 U 590 u
Brownoform 1.0 u 1.0 u to u 5.0 u
Bromomelhzne 1.0 U 10 u 1.0 u 50 u
Z2-Bulanone (MEK) 50 u 50 u 5.0 u 20 u
Carbop Disulligle 1.0 1] 1.0 u 1.0 u 5.0 u
Catbon Tetrachloride 1.0 ) 1.0 u 1.0 U 50 u
Chilorcbenzene 10 U 10 0} 10 Lt 50 u
Chioreelhane 1.0 U 1.0 4] 1.0 I 50 U
2.Chilosoethylving ether 1.0 U 1.0 u 10 U 5.0 u
Chigroform 1.0 | 10 U 10 3] 50 3]
Clhigremethane 1.0 [H] 0 8] 10 u 50 1]
Dibromoctoremethane 1.0 u 1.0 u 1.0 u 50 U
1,2.Diclorobenzene 10 u L0 U 1.0 uU B0
1.3-Dichlorobenzene 1.0 5] 10 u 1n u 50 v
1.4-Dichforobenzene 1.0 u 10 u to U 50 U
1_4-Dicitaroetlane 1.0 u 10 u 10 U 6.2
1.2.0ictioroethane 1.0 u 10 1) 10 u 50 8]
1,1-Gichlorgethensa 1.0 U 10 U 1.0 U 50 ]
1,2-Diclioroethene (lolat) 10 U 10 U 10 U 50 U
1.2-Richloroprapans 1.0 L u in e 19 U 50 4]
¢is-1,3-Dichlornpropena in 1 to 9] 10 L 50 U
trans-§,3-Dichinropropeng 1o u to ¥} 1o u 50 ]
Ellrylbenzene 0 U o u 1.0 U 50 U
2-Hexanona 50 U 50 4] S0 [$4] 20 U
4-Meltvyl-2-panianone (MIBK) 50 U 5.0 U, 50 W 20 u
Methylene Chioride i 4] 1.0 u i0 ] 540 1]
Styrene 1.0 L} to 3] 1.0 U 5.0 U
1.1.2.2-Teltachlaroethane 1.0 3] 10 U 1.0 u 5.0 1]
Telrachloroethene 1.0 u t.a [§] 1.0 u 5.0 U
Toluene 1.0 U ip u 1.0 u 5.0 U
1.1 1-Trichlorcethane to ) 1.0 4] 10 U 50 u
1.1.2-Trichloroethane 1.0 U t.o ] 1.0 u 50 u
Trichioroelhens $.0 u t.o U 1.0 u 590 1]
TrichloroRuctomethane 1.0 u 1.q L 18 u 5.0 U
Vingt Acelale 1.0 U [y & 1.0 U 50 u
Vinys Chioride 1.0 L 10 u 1.0 u 5.0 u
m.p-Xylene 1.0 U io -u 20 i 50 u
o-Xylene 1.0 U 1.0 u - 1.0 U 50 U
TOTAL VOC COMCENTRATION {ug/L): 0 o Q 12
Dilulion Factor. 1 1 1 4
Dale Sampled: 1113/95 Q2/15/96 05H5/96 05/ 14/67
Dale Analyzed: 1121485 C220096 05122198 &I TIOT
GEY Gonsullams, ine Piojecr 92113

20.00c.00




Comparalive Volalile Organic Compound Resulls Tor he FW Series Wells: Tinkhiam Garage MOM WOMP (1894.1997)

Marilaring Program Quarder:
Season and Yonr:

Well Location:

GE! Sample 1D:

Laboratary Sarnple Numbor:
Laboralory:

EPA Method 624 GCIMS VOCs [ugi)

Acatong

Benzene
Bromedichicromeihane
Bromofonn
Bromomelfiane
2-Bulanore {MEK}
Carbon Disullide

Carbon TetraclWoride
Chigsobenzene
Chioroelhare
2-Chigroslhylvinyl elher
Chiptolorm
Chloromelhane
Dibromochloromethane
1.2-Dichlerobenzena
1,3-Dichiorobenzene
1.4-Bichlorobenzene
$.1-Dichloroeihane
1.2.Dichlorgelhane

1. 1-Dichloroehens
1.2-Dicloroethene {lolat)
1.2-Dichloropropane
¢is-1,3-Dichioropropena
trans-1,3-Dichigropropene
Ethylbenzenc
2-Hexanone
4-Metind.Z-pentanone {MIBK)
Mathylene Clipride
Slyrens
1.1,2,2-Telrathioroethane
Telsachiorpethene
Tolugne

1.1 1.Triclorpelhane

1.1, 2-Trichlorogthane
Trichlcroelhene
Trighlerofuoromelhana
Vinyl Acelate

Vit Chloride
m,p-Yylens

o-Xylene

TOTAL VOC CONCENTRATION (ugiLY:

Dilution Faclot:
Date Sampled:
Date Analyzad:

GE Conmitanis, Ing,

105360
NET/Camnbridgs

25
5.0
B0
50
5.0

25
50
50
50
S0
50
5.0
50
5.0
5.0
5.0
50
50
50
5.0
50
5.0
5.0
50
5.0

25

25
5.0
50
50
50
50
50
5.0
5.0
50
5.0
50
50

3.0
0
t

0194
0B/15/04

CCCCCCcCooooUrccCoooocccoCoCcaoccocooccocacoacc

G2

Suminer 1994
FW.1?

92 113-FWIT-0BG4
mneans
MET/Cambridge

25
50
50
50
50

25
50
50
50
5.0
50
50
50
5.0
5.0
50
5.0
50
50
o0
S50
5.0
5.0
50
50

25

25
5.0
5.0
50
5.0
5.0
50
5.0
50
50
50
50
50
5.0

0
1

0B/24/94
08/29s94

CCCC&:CCCCCCCCCCCCCC cCc

—

coeccced

cocococccco

Firsl Anntal. QR
Sering 1605
FW.17

024 13-FW17.0505
124026
MET/Camhridge

25
50
50
6o
50

25
5.0
50
50
5.0
5.0
50
5.0
50
50
50
50
50
50
50
50
50
50
50
50

25

25
5.0
5.0
5.0
50
5.0
5.0
5.0
5.0
50
50
50
5.0
50

e
1

05122185
06295

Projert 2113

[t sl ol v el el =l ol ral il il cnlf vl sl sooll il vl sl il o il it ot el == mofl el ol il el Al il n i b enil il el v

Second Anrnm). Q0
Sming 1096
FW-1Y
92113.-FW17.0506
140355
NET/Cambridge

25
5.0
50
50
5.0

25
5.0
a0
50
50
50
50
50
50
5.0
5.0
50
50
5.0
5.0
5.0
5.0
50Q
50
5.0

25

25
50
5.0
50
5o
50
50
5.0
5.0
50
5.0
5a
5.0

50
0
1

03715796
0572096

Thirrh Anvenl. 01 3
Spring 1997
Tw-17
921 13.FW17.0597
872G 06

Easlern Analyicat, Inc.

20
5.0
50
50
59

20
50
50
50
50
50
50
50
590
50
50
50
50
5.0
50
50
50
50
50
5.0

2

P
50
5.0
50
50
50
5.0
50
50
50
5.0
50
o0
[

5.0

CCCCECCCCCECCCCCCCC‘.C:CCCCCCCCCCCCCCCCC oo
cC
[l ol ol ol vl il mell el Sl ol ol i -l el il vl el el A el =l v it ol el vl i o S il S ML S

0
1

Q571337
031697
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Comparalive Volalile Organic Compound Resulls for the FW Series Wellg, Tinkham Garage MOM WOMP (1994-1987)

Moniloring Program Qusarder; o}} First Annnal- Qf Second Antual- Of
Seascn and Year: Lote Spring 1904 Spting 1905 Spring 15195
Well Logation. BT F_W-_M,I‘! Fw-1n FW.18
GEI Sturmie 1D 92113-FW18-0694 921 13-FW1R.0595 921 13-FW13-0586
Laboralory Saople Mumber: 105467 123046 148479
Laboratory: NET/Cambrigge NET/Camiwidge NET/ambnidge
EPA Melhod 624 GCIMS VOCs (ug/l)

Acclone 25 9] 25 8] 25
Benzene 50 ] 50 u 50
Bromeodichloromethane 50 ) 54 u 5.0
Bromolorm 50 u 50 U 5.0
Bromomelhang 5.0 U 50 u 5.0
2-Butanons (MEK) 25 Y 25 u 5
Carbon Qisutfide 50 u 5.0 4] 50
Carbon Tetrachioride 50 u 5.0 u 50
Chiorobenzene 50 ] 50 u 50
Chiororthane 50 3] 50 U 50
2-Chigroethylving elber 50 U 5¢ U 50
Chilgrolgrm 50 3] 5.0 4] 59
Chlcromethang 50 1] 50 ¥} 50
Dibromochioromelthane 50 u 50 U 5.0
1.2-Dichiorobenzene 59 u 50 u 5.0
1.3.Dichlorobenzene 50 U 50 u 50
1.4-Dichlorobenzeng 5.0 u 50 U 590
1.1-Dichloroethane 50 U 50 L 5.0
1.2-Dichlotagthane 5¢ §) 50 L 50
1.1-Dichlotonthene 50 V] RO 4] 50
1.2-Dichlorgethene {lolah 540 u 50 u 5.0
1.2-Bichicropropane 5.0 u 50 u 50
¢is-1.3-Dichloropropene 50 U 5.0 U 50
trans-1,3-Dichlaropropene 50 U 50 u- 50
Ethyfbenzene 50 u 5.0 u 50
2-Hexanone 25 2] 25 9] 25
4-Methyl-2-perancne [MIBK) 25 ¥ 25 U 25
Meltwlene Chloride 50 u 5.0 U 50
Styrene 50 U 50 V] 50
1.1.2,2-Telrachiorpettane 5.0 u 50 u 5.0
Telrachloroethene 50 U 5.0 u 50
Toluene 50 U 5.0 u 50
1.1.1.Trictloroelhane 50 V] 50 8} 50
1.1 2-Trichloroethane ) (3] LX)} i} 5n
Trichloroethene 58 U 590 U 50
Trighiorofluoromethane 5.0 u 50 v . 5.0
Ving Acelale 50 u 50 u 50
Vinyl Chloride 50 U 5.0 u 5.0
m,p-Xylane 50 U 50Q u 50
o-Xylens 50 U 5.0 U 50
TOTALVOC CONCENTRATION (ug/Ly: o 0 1]
Ditslion Faclor: 1 1 1
Date Sempled: 0G/tar94 05/22/95 05N 7196
Dzle Analyzed: D6/ 694 0528135 0&r24/06

G Constlants, inc Projncl R2L13

o CeC SO ECCCCCCCCECCCCCCCE T CCQ

cocceta

Third Arnual- O3
Spring 1997
TW.1n

921 13- FW18.0507
B#726 01

Easlern Analytical, inc.

20
50
50
5.0
50

20
5.0
5.0
50
5.0
50
50
50
50
50
5.0
50
50
50
00
5.0
50
5.0
5.0
5.0

20

20
5.0
S0
50
5.0
50
50
&o
50
50
50
5.0
50
5.9

o
1

051197
Q51597

CCCCCCCCCCCCECC_CCCCCCCCCCCCCCC CCE

CoCCCCl
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Comparalivg Volatile Organic Compourkd Resulls for the FW Sedes Wells: Tinkham Garage MOM WOQOMP (1924-1997)

Mariloring Program Quarter: Qi o2 an 04 First Annust 06
Season and Year: Lale Spring 1994 Summes 1964 Fall 1994 Winler 1904-95 Spring 1904
Well Location: z Pl FW. 0 Fw-1o EW.-19 FW.19
GEl Sample ID: 921 19-0654 92113-FW1n-0804 92H13-FW19D-1194 - BZ113.FW19.0285 92113-FW19.0595
Laboratory Sample Number; 105465 10RART 113144 1168085 1238945
Laboralory: NETICambridge NET/Cambridge NETICambridge NET/Cambridge NETICambridge
EPA Method 624 GCMAS VOCa [ugh)
Acelone 25 1. 25 u 25 U 25 u 25 u
Benzene 5.0 U 50 U 50 Lk 50 u 50 o
Bromodichloromethane 50 U 5.0 U 50 ] 50 u 50 u
Bramolorm 5.0 1} S0 4] 5.0 wl 50 u 50 V]
Bromomelhane 50 i 50 u 50 ] 5.0 1 5.0 u
2-Bulanane (MEK) 25 u 25 U 25 U 25 u 25 ]
Carbon Disullica 5.0 U 50 4] 50 U 50 u 50 U
Carbon Telrachioride 50 U 50 u 50 [§A] 50 U 5.0 u
Chlorobenzens 5.0 u 50 ] 50 §] 50 u 5.0 v}
Chiomethane 50 U 50 u 5.0 u 50 u 50 u
2-Chioroethylving sther 50 U 5.0 u 5.0 u 5.0 u 50 u
Chlgrotorm 50 U 50 U 50 u 50 1] 50 u
Chlioromethane 5.0 1] 50 u 590 u 5.0 U 50 3}
Cibrotmochioromethane 50 u 50 U 50 il 5.0 U 50 U
1.2-Dichtorobenzene 50 [0 50 ur 50 Y 5.0 u 50 9}
1,3-Gichlorobenzens 5.0 v 50 u 50 wi 50 U 50 U
1,4-Dichlorobenzeng 50 U 50 u 50 u 50 y] 50 U
1.1-Dichloroeihane 50 U 50 3] 5.0 . 50 U 50 u
1.2-Dichloroethane 50 u 50 u 50 un 50 u 50 &)
1.1-Dichloroelhene 50 v 50 U 50 u 50 9] 50 u
1.2-Dichioroethene {lotal) 50 u 50 4] 50 u 50 u 50 U
1.2-Dichlorapropane 5.0 u 50 U 50 u 5.0 ) 50 U
cis-1,3-Dichtorageopenc 5Q U 50 u 50 v 5.0 U 50 U
Irans-1,3-Diclioropropene 50 U 50 8} 50 U 50 u [£X0] u
Ethylbenzene 5.0 u 50 u 50 [¥] 50 U 40 U
2-Hexanone 25 u il [ 25 u 25 u 25 1]
4-0athyl-2-penlanone [MIBK) 25 u 25 ] 25 L} 25 u 25 )
Methylene Chioride 50 u 5.0 U 5.0 U 50 u 50 u
Siyrene 5.0 1) 50 U 50 U 50 v &0 U
1.1.2 2-Teirachioroethane 5.0 U 50 U 5.0 (4] 50 v 50 u
Tekachloroethene 50 1] 50 U 59 L EQ u 50 i
Toluene 5.0 U 50 u 50 U 5.0 i 50 v
1.1.1-Trichloroethane 50 U 50 u 50 U 50 u 50 u
1.1,2-Tsichlproethane 50 U 50 u 50 3] 5.0 u 5.0 L
Trichlosoeihena 50 u 50 U 50 8] 50 |5} 50 vl
Trichigrefluoromethane 50 U 50 i 50 ‘U 50 u 50 u
Vinyl Acetale 50 u 50 U 50 9] 50 u 50 U
Vinyl Chlonde 5.0 U 5.0 U 50 8] 5.0 u 50 u
m,p-Xylene 50 U 50 U ~ 50 U 50 u 50 U
0-Xylene 5.0 U 5.0 u 5.0 U 5.0 u 5.0 U
TOTAL VOC CONCENTRATION (ugfL). 1] 0 1] ¢ . 1]
Ditution Faclor ] 1 1 b] 1
Dale Sampled: 08/14/04 0824194 11/15/94 02r33195 0312205
Date Analyzed: afs16/94 08125794 1172284 G2118/95 05/28/95
GEI Coensullanes, Ing Mojecl P11
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Comparalive Volatile Organic Compound Resulls lor the FW Series Wells: Tinkham Garage MOM WOMP (1994-1597)

Monitaring Program Quarler: Second Annual- 09 Third Apnualk 13
Season and Yesr Spring 1536 Spring 1997
well Location: T EW.AGE FW-19
GE! Sample 1D: G2113-FWIG.0556 92113-FW19.0597
Labaratory Sample Number: 148478 872607
Laboratory: NET/Cambridge Easlern Analylical, Inc.
EPA Melhod 5§24 GC/IMS VOCs {ugil)
Acelone 25 U 20 V3]
Benxene 50 u 50 u
aromodichlpomethane 50 U 50 U
Gromoform 50 u 5.0 v
Bromomethane 50 U 5.0 U
2.Bulanone (MEK) 25 1} w0 3]
Carbon Disullide 50 u 50 u
GCarbhan Telrachlgride 50 4] 50 u
Chiorobenzene 50 v 5.0 v
Chioroethane 5.0 V] 5.0 u
2.CHoroetiwivingl ether 5.0 u 50 U
Chlaroform 5.0 u 5Q U
Chipromelhane 5.0 U 5.0 U
Dibromochloromethane 50 u 5.0 U
1.2-Dicklorobenzeng 50 u 50 U
1.3.Dichlorobenzene 5.0 U 50 u
1.4-Dichlorobenzene 5.0 u 50 u
1.1-Dichloroethang 50 u 50 U
1.2-Bichloreethans 50 U 5.0 u
1, 1-Dichioroelhene 50 U 50 u
1.2-Dichiorenthnne (lalal) 50 u 50 9)
1,2-0ichloropropnne 50 U 50 U
cls-1.3-Dictdarnpropenc 50 u 5D |}
rans-1,3-Dichloropropene 50 U 50 u
Ethylbenzeng 50 u 50 u
2-Hexanone 25 v 20 Y
4-Methyl-2-pentanone (MIBK) 25 u ’ 20 U
Melhylene Chioride 50 u 5.0 u
Styrene 50 u 5.0 u
1.1,2.2-Telrazhioroethane 50 U 5.0 U
Telrachloroelhene 50 U 5.0 u
Toluene 50 v 50 U
1,1,1-Trichloreethane 50 U 5.0 U
1,1.2.Trichloroelhane 50 L 50 ]
Trichigroethene 50 u 50 U
Trirhlorafinramethans 5. uJ EY] 3]
Vinyl Acelats 50 1] 50 u
\inyt Chioride 510 [H 5.0 u -
m.p-Xylene 50 u 50 u
o-Xylene 50 u 50 u
TOTAL VOC CONCENTRATION (ugn): Q 4
Diution Factor: 1 1
Date Sampled: 05117196 Q5/13/07
Date Analyzed: 05124196 OsMG57
GELCoNsants, Ing Projoct 62113
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TABLE C.3 Comparative Volatile Organic Compound Resulls for lhe FW Serdes Wells; Tlakham Garage MOM WOMP (1994-1937)

Monitaring Fregram Quarter: Qt 0z 3 (» L T First Anoual. Q5
Season and Year: Late Spring 1994 Summer 1994 . Fall tend Winler 1994.95 Spring 1095
Well Location: i Fw:2§ FW.21 FW.21 w2zt Fw.21
GEI Sanple 1O 92113- 1-0094 92813-FW21.00094 Q2EI3-FW21-1104 OZ113-FW21.0205% 92113.Fr'W21-01595
Labaralery Sample Number: fO5AR3 1NGARA 113140 11nARal 124018
Laboratory: NET/Cambridge NE T/Cambiidgn NET/Cambridge NET/Cambridge NET/Cambridge
EPA Meihod 624 GC/MS VOCs {ugit)
Acelone 25 v 25 [H] 25 u 25 u 25 U
Benzena 5.0 U 50 u 50 u 50 U 50 U
Bramodichloromelhane 5.0 U 50 u 50 3] 50 U 50 U
Bromglarm 50 Ut 50 U 50 ¥ 50 U 50 ]
Bromomethane 5.0 u 5.0 u 50 ] 50 U 5.0 U
2-Butanone (MEK} 25 u 25 u 25 U 25 3] 25 U
Carbon Disyiide ' 5.0 u 50 u 5.0 U 5.0 1] 50 4]
Carbon Tetrachloride 5.0 w 5.0 u 5.0 u 50 u 50 u
Chiorgbenzenes 5.0 u 5¢ u 50 U 50 u 50 U
Chigroethane 50 U a0 u 50 u 50 u 5.0 u
2-Chiloroptiylvingt efher 5.0 u 50 U 50 u S50 u 50 L
Chlarelorm 5¢ 3] 50 U 50 u 50 U 50 u
Chloremethane 50 ] 50 ] 50 V] 50 u 50 u
Dibrormochioromethane 50 Wl £0 u 50 U 50 U 50 U
1.2.Dichlorobenzene 5.0 u B 5.0 4] 50 v] 50 y
1,3-Dichlorcbenzene 5.0 184 50 u 5.0 u 5.0 u 50 U
1.4-Dichlorobenzene 3D u 50 U 5.0 U 50 u 50 4
1.1-Dichloroelhiane T 7 590 u Ha ] 5.0 u
1.2-Dichloroelhane 5.0 X} 50 U 50 u 50 8} 50 1}
1.1-Dichlorae (hene 50 8] S50 u 50 U 50 3} 50 v
1.2-Dichlaraniligne [lolal) 29 n a Fal 50 u
1.2-Dicharopropane 5.0 U 50 u 50 ¥} 50 9] 50 U
cis- ¥, 3-Dichinropropons 50 U 50 u a0 [$] 50 ¥] 50 U
Irans-1.3-Dichiropiopena 50 U 50 u 50 Y] 50 u 50 u
Ethwibenzene 8 7 ) 50 u & 50 u
2.Hexanong 25 1] 25 u 25 0 25 u 25 u
4-Malhyl-2-pentanans (MIBK) 25 3] 25 u 25 U 25 u 25 u
Methylena Chionde S0 U 54 ] 50 u 5.0 u 5.0 u
Siyrena 5.0 U 50 u 50 4] 5¢ 3] 50 u
1.1.2.2-Telrachloroethane 50 U 50 U 50 3} a0 U 50 v
Telrachloroethens 50 (84] 50 u 50 U 5.0 u 50 u
Tolvene 5.0 u 50 U 5.0 U 50 ¥ 50 u
1.1,1-Trichloroelhane 50 U 50 U 50 u 5.0 U S0 U
1.1,2-Trichloroeihane 5.0 ] 50 3] 5.0 U 50 u 50 U
Trichlocoelhene 50 1] 50 LY 50 u 5.0 U 5.0 u
TochioroNuoromethane 50 v 5¢ U 4] 1] 5.0 U 50 U
Vinyl Acelale 5.0 u 50 u 5.0 u 50 u 5.0 U
Vinyl Chioride 5.0 U 5.0 u - 50 ] 5.0 8] 5.0 u
m._p-Xylene 2.0 U 30 u 5.0 U 5.0 U 5.0 U
o-YXylene 5.0 u 5.0 U 50 u 50 U 50 U
TOTAL VOC CONCENTRATION (ugiL): 44 50 B . 27 0
Dilutian Faclor: 1 1 1 i 1
Date Sampled: parig4 08/24/94 1115804 02/13/95 0523195
Date Analyzad: D6/15/94 DAIZ79r94 112204 021395 06i03/95
SE Consultants, Ing Frojrcl 02113
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TABLE €.3 Comparalive Volatile Organic Compound Resulls lor the FW Serirs Wells; Tinkham Garage MOM WQMP (10941997}

Manitoring Program Cuarner
Season and Year:

Well Localion;

GEI Samcte ID;

Laboralory Sample Number:

Laboealory.

EPA Method 824 GO/MS VOCs jugl})

Acelone

Benzene
Bromedichloromelhane
Bromoform
Bromomelhane
2-Bulanone [MEK)
Carbon Disuliide

Carbon Telrachloride
Chiorobenzene
Chiptocthane
2-Chlorgelhyhving ether
Chilorofovm
Chicromeftane
Dibromachipromethane
1_2-Dichlorolenzene
1,3-Dichiorobenzene
1,4-Dichlorobenzene
1,1-Dichloroethane
1_2.Dichlgraethane
1,1-Dichloraeihens
1.2-Dichioroethene (lolal)
1,2-Dichloropropane
ciz-1,3-Dichloropropene
trans.1,3.Dichloropropene
Ethylbenzene
2-Hexangne
4.Methyl-2-pentangne (MIBK)
Methylene Chloride
Shyrena
1,1,2.2-Tetrachloroethane
Tetrachigroethane
Taluene

1,1, 1-Trichloroelhane

1, 1. 2-Trichloroethane
Trichioroethene
TrichloroNuoromelisane
Vinyd Acelale

Vinyl Chloride
m.p-Xylene

o-Xlena

TOTAL VO CONCENTRATION [ug/l):

Dikddicn Faclor:
Dale Sampled:
Dale Analyzed:

GEF Consnftands, e

og
Sumuner 1_995

92113-FW21.9885
123958
_ NET/Cambridge

25 m! purge

50
10
1.9
10
10
50
1Q
10
19
10
1.9
0
10
10
i.0
10
1.0
10
1.9
1.0
1.0
1.0
19
1.0
i
50
50
10
10
10
10
i0
1.0
1.0
1.9
1.0
10
1.0
10
.o

0
!

0811795
08/28/9%

w2

CCCrCCCOCCCCCoocCCeoccoCaocatoccooocccceE cac

ar

Fall 1095

FW.21

921 12-FWe-1195
138750
NET/Cambridge

25 ml purge

50
1.0
10

1.0
1.0

s

s e e
coacooooco

11114795
1r21/95

Second Annceal- 09

Spring 1995
Fw-21

G2113-FW21.0506

148402

NETH anbrldge

foulf

[l el el el ol i ol ool il el il ool il o el ol el ol wedl ol o il il il eyl il v it el e e

e R2133

25
50
5.0

5.0
5.0
25
50
50
5.0
5.0
30
50
5.0
5.0
590
50
5.0
50
50
5.0
5.0
50
50
Go
5.0

25

26
50
5.0
5.0
50
5.9
S0
540
2.0
LR
5.0
50
50

5.0

a

X 1
B51 656
03/23r98

o
[y

&
junien Janl el anll el ol el o el

|y
-

CCCCCCCCCCCCCEEEC

—
bl

coccofcecc

Third Anniat- 342
Spring 1997
Fw.21
921 13-FW21.0597
B8736.08

Eastern hnalylical, Ing,

[
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20
50
5.0
50
50

20
50
50
5.0
50
5.0
50
5.0
50
5.0
5.0
50
50
5.0
5n
5.0
5.0
590
50
5.0

20

20
5.0
50
5.0
50
5.0
50
50
50
50
5.0
5.0
50
50

o
1

05/14m7
05/16/87
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EMVIRONMENTAL CONSULTING & MANAGEMENT
ROUX ASSOCIATES INC

67 SOUTH BEDFGRD STREET ﬂ‘—a

ROUX RS0 covl
BURLINGTGN, MASSACHUSETTS 01803 TEL: 781-270-6600 FAX: 781-270-0066

March 16, 2005

Mr. Byron Mah

U.S. Environmental Protection Agency
One Congress Street

Suite 1100

HBO

Boston, Massachusetts 02114-2023

Mr. John Splendore, P.E.

NH Department of Environmental Services
Waste Management Division

29 Hazen Drive, P.O. Box 95

Concord, NH 03302-0095

Gentlemen:

On behalf of Cannons Sites Group PRP Committee, Roux Associates, Inc. (Roux
Associates) 1s forwarding the results of our sampling of monitormg well FW-05.
Monitoring well FW-05 is a shallow bedrock well located on Mercury Drive in
Londonderry, New Hampshire.

On February 25, 2005, Roux Associates personnel sampled a groundwater sample from
monitoring well FW-05. The sample was collected in general accordance with USEPA
Low-Flow methodology. At the time of sample collection, all of the field parameters had
stabilized. The groundwater sample was collected into three 40-mi VOA vials preserved
with hydrochloric acid and transported to Eastern Analytical of Concord, New
Hampshire. The samples were tested in accordance with USEPA Method 8260B.

Two volatile organic compounds were detected above the laboratory reporting limits: ¢is-
1,2-dichloroethene at 6 ug/l and trichloroethene at 18 ug/l. The measured concentration
of trichloroethene exceeds the screening level of 5 ug/l in Table 2 of EPA’s Draft
Guidance for Evaluating the Vapor Intrusion_to Indoor Air Pathway from Groundwater
and Soils (November 2002). The laboratory report is attached.

CSG11ITOIM.I05A.



Mr. Byron Mah
March 16, 2005
Page 2

In accordance with our work plan submitted on February 15, 2005 and approved on
February 18, 2005, Roux Associates will perform the following activities:

Roux Associates will install an overburden groundwater monitoring well, Roux-
{01, on the opposite side of Mercury Drive from FW-05. This location has been
selected based on access. The approximate location of the monitoring well is
shown on the attached figure for your approval.

The boring for Roux-01 will be advanced using hoilow-stem augers and will be
continuously sampled. A two-inch monitoring well will be installed in the
borehole and screened from 5 to 15 feet below ground surface. A sand pack will
be placed around the well screen and the well pipe will be grouted with bentonite
from the screcned interval to the ground surface. We anticipate that the depth of
this meonitoring well will be at or in the immediate vicinity of the >edrock surface.

Monitoring well Roux-01 will be developed following installation and
subsequently sampled one week after development. Groundwater samples will be
collected from Roux-01 in general accordance with EPA Low Flow protocols and
tested by EPA Method 8260B.

It was agreed during our February 14th, 2005 mecting that no further vapor intrusion
investigations will be required if VOC concentrations in Roux-01 are below the Table 2
values,

The Cannons Sites Group PRP Committee will propose further measurtes to assess the
potential for vapor intrusion if VOC concentrations exceed the Table 2 values.

I will let you know the schedule as soon as we have obtained access to the area and
contracted a drilter to perform the work. Please contact me if you have any questions.

Sincerely,

ROUX ASSOCIATES, INC./

incipal Scientist
Aitachments

cc: M. Walters, Cannons Sites Group
J. Tinkham

ROUX ASSOCIATES, INC. CEGIMTOM 1050




0GJ/16/2005 10:26 FAX BOJZZ2Y4581 EASLIERN ANALYLLIGAL TRVRT,

eastern analyiical

professional laboratory services
lan Phillips

Roux Agsociates

25 Corporale Drive, Suite 230

Burlington, MA 01803

Subject: Laboratory Report

Eastern Anafytical, Inc. 1D: 46811
Client Identitication: Tinkham Garage / 111701M
Date Heceived: 212512005

Dear Mr. Phitlips :

Enclosed please find the laboratary report far the above identified projecl. All analyses were performed in
accordance with our QA/QC Program. Unlass otherwise stated, halding times, preservation techniques,
container types, and sample conditions adhered to EPA Protocol. Samples which were collected by Eastarn
Analytical, Inc. (EAI) were collected in accordance with approved EPA procedurss. Eastern Analytical, inc. (EAH)
cerifies that the enclosed test results meet all requiremeants of NELAR and other applicable siate certifications.
Please refer to our website at www.ezailabs.com for a copy of cur NELAF certificate and accredited parameters.

The following standard abbreviations and conventions apply throughout afl EAI reporis:
Salid samples are reporied on a dry weight basis, unless olherwise noted

< “less than” followed by the detection limit
TNR: Testing Not Requestad
WD None Delected, no established detection limi

RL: Reporting Limits
%R % Recovery

Easlern Analytical Inc. maintains certification in the following states: Connecticut (PH-0432), Maine (NHD0S),
Massachuseatts (M-NHO05), New Hampshire/NELAP (1012), Rhode Island {269) and Vermaon (VT1012).

This report package contains the follawing information: Sample Conditions summaty, Analytical Results/Data and
capies of the Chain of Custody.

Analytical Deviation & QA/QC Documentation:

Description of anatytical deviations due to missed halding times, sample loss or other problems experienced
during analyses are noted. Quality Assurance and Quality Control decumentation not already reported direcily on
the final report is included. Problems that arose during analysis and corresponding resciutions to the problems
encountered are addressed in the narrative.

1f yau have any questions regarding the resuits contained within, please feel free to directly contact me, or the
chemisi(s) whe petformed the testing in question. Unless otherwise requested, we wlill dispose of the sample(s)
30 days from the sample receipt date.

We appreciaie this opporiunily to be of service and look forward to your continued patronage.

Sincerely,

lessii Dpgvan 3Sos B

Lorraine Olashaw, Lab Direcior Date # of pages (excluding cover lefter)
Easrern Analytical, Ine, 25 Chenell Drive, Concond, NH 03301 www.eailabecom TEL 603 228-0525  1-800-287.032%  FAX 603 223-459!



http://www.eailabs.com

03/16/2005 10:28 FAX 6032284581 ‘ EASTERN ANALYTICAL wuu

SAMPLE CONDITIONS PAGE

Eastern Analytical, Inc. ID#: 46811

Client Roux Associates Client Designation: Tinkham Garage /111701M

Temperature upon recelpt (°C): 6.1 Received aon ica or cold packs (YesiNo): Y

Date Pate Sampls % Dry
Lab 1D SamplelD Recelved Sampled Matrix Welght ExceptionsfComments {other than thermal preservatlen)

4681101 FWQS 2/25/05 2/25/05  agusous Adheras to Sample Acceptanca Policy

Samples were propenly preserved and the pH measured when applicable unless otherwise noted. Analysis of solids for pH, Flashpoint,
fgnitibifity, Paint Fittar, Corrosivily, Conductivity snd Specific Gravily are reported on an "as received” basis.

eastern analyﬁcal, ing. www.ogifabs.com Phona: (603) 228-0525 1
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03/16/2005 10:27 FAX 600228450}

A AN

EASLEKN ANALYLLIUVAL

LABORATORY REPORT

T M oA

Client: Roux Associates

Eastern Analytical, Inc. ID#: 46811

Client Designation:  Tinkham Garage f 11170tM

Sample 1D:

Lab Sample 102
Matrix:

Date Sampied:
Date Received:

Units:
Date of Analysis:

Analyst:
Methotd:;

Dilution Factar:

Dichigradifiuaremethane
Chleromethane

Vinyt chioride
Bromomethare
Chlorcethane
Trichliorofluoromethane
Diethyl Ether -

Acelone
1,1-Dichloroethene
tert-Butyl Alcohol (TEA)
Methyiene chloride
Carbon disulfide
Methylt-butyl ether{MTBE)
Ethyl-t-butyl ether(ETBE)
lsopropyl! ether{DIFPE)
ter-amyl methyl ether(TAME)
trans-1,2-Dichioroethene
1,1-Dichloroethane

2 2-Dichloroprapane
cls«1,2-Dichloroethene
2-Butanona(MEK)
Bromochlgromethane
Tetrahydtafuran(THF)
Chloroform
1,1,1-Trichicraethane
Carbon tetrachloride
1.1-Dichlorapropene
Benzene
1.2-Dichloroethane
Trichlorpsthene
1,2-Dichioropropane
Dibromemathane
Bromodlchisromethane
4-Methyl-2-pentanona(MIBK)
cis-1,3-Dichloroprapene
Toluene
trans-1,3-Dichioropropens
1.1,2-Trichioroethane
2-Mexanone
Tetrachloroethene
1,3-Dichlorapropane
Dibremochiorormethane
1,2-Ditrompethane
Chiarobenzgna
1,1,1.2-Telrachioroethane
Ethylbenzene

eastern anaiytical, inc.

Fw 05

46811.01
aguecus
2(25105
2125105

ugfl
3M1/05
BAM
82608
1

<5
<5
<2
<2
<5
<3
<3
<10
<
< 50
<5
<5
<5
<5
<5
-
<2
<2
<2
6
<10
<2
<10
<2
<2
<2
<2
<
<2
13
<2
<2
<2
<10
<2
<1
<2
“2
< 10
<2
<2
<2
<2
<2
-2
<1

www.edijlabs.com

Phone; (603) 228-0525 2
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0371872005 JU 2T AL BuSZisdadl

LABORATORY REPORT

LADLERN ANALY LLUCAL

Vel el

Client Roux Associates

Eastern Analytical, inc. I1D#:

48311

Client Desigration: Tinkham Garage / 111701M

Sample 1D:

Lab Sampie 1D:
Matrix:

Date Samplad:
Date Recelved:

Units:

Date of Anaiysis:
Analyst:

Method:

Diution Factor:

mp-Xylene

o-Xylene

Styrene

Brornotorm
IsoPropylbenzene
Bromobenzene
1.1.22-Tetrachiorgethane
1.2.3-Trichloropropane
n-Propylbenzene
2-Chlorotoluene
4-Chiorotoluene
1,3,5-Trimethylbenzene
tert-Butylbenzene

1,2 4-Trimethylbenzene
sec-Bulylbenzene
1,3-Dichlorobenzens
p-isoprapyltoluene
1,4-Dichlcrobenzens
1,2-Dichlorobenzena
n-Butylbenzene

1,2-Dibromo-3-chlaropropane

1.2 4-Trichlorobenzensa
Hexachlorebuladiene
Naphthalene
1,2,3-Trichiorobenzene

4-Bromofiucrobenzene (sure}
1.2-Dichlorobenzena-d4 (surr)

FW 08

45811.01
aqueous

2125105
2125105

wadl
3Mros
BAM
B260B
k]

<1
<1
<1
<2
<1
<2
<2
<2
<1
<2
<2
<1
<1
<1
<q
<1
<1
<1
<1
< %
<z
<1
<1
<5
<1
B2 %R
107 %R

eastern analytical, inc.

www.eailabs.com

Phone: (B03) 228-0525 3
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EASTERN ANALYTICAL 1006

TN LABORATORY REPORT _
Eastern Analytical, Inc. iD#: 46811 Batch ID:
Client: Roux Associates Client Besignation:  Tinkham Garage ! 111701TM
QC Rep ort Date of Analysis
Patameater Name Blank LCS LCS Dup Units Method
Dichlorodifluoromethane <5 ugd  3M1/05 82608
Chioromethane <5 ugfd  3/1/05 82508
Vinyl chloride <2 ugh 3105 82608
Bromomethane <2 ugfi  3/MJDS 82608
Chloroethane <8 ugfd 305 £2608
Trichiorafluoromethane <5 ugll  3/1/05 32808
Diethyi Ether <5 ugfl 3103 &z6C8
Acstang <10 ugfl 31405 82608
1,1-Dichioroethene < 20 (101 %R) 18 (93 %R} (8 RPD) ug  3/1/65 82608
tert-Butyt Alcohal (TBA) < 50 ugh  3M/05 §2608
Methylena chioride <5 ugh 31405 g2608
Carbon disulfide <5 ug/t 341/05 82608
Methyl-t-butyl ether(MTBE) <5 Couglt 3/1/03 82608
Ethyk-t-butyl ether(ETBE) : <5 ugd  371/05 82608
isopropy! ether(DIPE)  ~ <5 ugh 31408 82608
tert-amy) mathyl ether(TAME) <5 ugd  3f1/as 82808
trans-1,2-Dichloroethiene <2 ugfl 34105 82608
1,1-Dichloroethane <2 ugd  3/1/08 82808
2 2-Dichloronropans <2 ug/l nns 8260B
cis-1, 2-Dichloroethens <2 wgll  3/1/05 B2g0B
2-Butanone(MEK) ’ <10 gl 3/1/05 8260B
Bromuochioromethane <2 ugd  31/08 2280B
Tetrahydrofuran(THF) <10 ugd 3105 82608
Chiloroform <2 ugd 3108 B260B
1.1.1-Trichloroethane <2 ugh 31405 B2£0B
Carbon tetrachloride <2 ugfl  3/1/05 22608
1,1-Dichloropropene <2 ugfd 305 82808
Benzens <1 20 {98 %R) 19 (95 %R) (4 RFD) ug/l 31705 82608
1.2-Dichloraethane <2 ug/l 3105 82608
Trichloroethene <2 18 (81 %R) 17 (86 %R) (6 RPD) ugd - 3/1/08 82608
1.2-Dichiorapropane <2 ugih  3/1/05 82608
Dlbromomethane <2 ugh 3148 8260H
Bromodichloremethane <z ugll  3/1/05 BzeD8
4-Mathyi-2-pentanone{MIBK) <10 ugl 31705 82608
cis-1,3-Dichloropropens <2 ugfl 305 82608
Toluene <1 21 (103 %R) 20 (98 %R) (5 RPD) ugh 21408 82608
trans-1,3-Dichlotopropene <2 ugl  3/4/08 52608
1,1,2-Trichlaraethane <2 ug/l  3/1/05 82608
2-Hexanone <10 ug/ 3/ 82808
Tetrachlorcethene <2 wgll 31108 82608
1,3-Dichlerapropane <2 ugh 31iCB 82608
Bibromochloromethane <2 ugd  3M1/0s 82608
1,2-Dibromoethane =2 ugfl 3105 82408
eastern analytical, inc. www.esilabs. com Phane: (603) 228-0525




U3/ L5/2005 10:47 VAKX 6012283591 EASTERN ANALYTICAL deat

LABORATORY REPORT

Eastern Analytical, inc. 1D#; 46811 Batch 1D:
Ciient: Roux Associates Client Designation:  Tinkham Garmage / 111701M
QC Report Date of Analysis
Parameter Name Blank LCS LCS Dup Units Method
Chlorobeszene <2 20 (101 %R} 20 (99 %R) (2 RPD; ug/l  3M1/05 82608
1,1.1.2-Tetrachloroethane <2 : ug/| 311/05 32608
Ethytbenzene . <1 ug/l 371705 82608
mp-Xylene - <1 ug/l 37105 82608
o-Xylene <1 ugd  3FUCS 52608
Styrene <1 gl 3/1/05 32608
Brormoform <2 ugd  3/1/05 82608
IsoPropylbenzene =1 ugft 3105 E2608
Bromobenzene <2 . ugh 31405 B260E
1,1.2,2-Tetrachloreethane =<2 ugh /105 22608
1.2,3-Trichloropropans «? ug/l  357/05 82608
f-Propylbenzene <1 ugt 31405 82608
2-Chlorotoluene <2 ugd 31705 82608
4-Chlorotaluene =2 ugh 31108 82608
1,3,5-Trimethylbenzene <1 ug/ 31105 826cB
wen-Butylbenzens . <1 wgh 3105 82608
1.2 4-Trimethylbenzene <1 ugh 3108 82608
sec-Butylbenzene <1 ugh 377105 82608
1.3-Dichlorebenzens < g ugh 371405 82608
p-lsopropylicluens <1 ugh  3/1/65 82608
1,4-Dichiorabenzene < ugh 37105 62608
1.2-Dichlorobenzene <1 ugfl  3/1/05 62608
n-Butylbenzene <t ugfl 3105 82608
1.2-Dibromo-3-chloropropane <2 ught  IH0S 82608
1.2.4-Trichlorobenzene <1 ug/! 31105 A2608
Hexachlarebutadlene < ugd 05 82808
MNaphthalene <5 ugl /05 82608
1.2.3-Trichlorobenzene <1 ug/l 3105 52608
4-Bromoflucrobenzene (surr) 88 %R 100 %R 99 %R % Rec 305 5260R
1.2-Dichlorabenzena-d4 (surr) 104 %R 99 %R 93 %R % Rec  3/1/0§ 82608
eastern analytical, inc, www._eailabs. corm Phone: (603) 228-0525

5




Ud 1872005 LUTEY rAdL BUIZz84n¥lL

L ABORATORY REPORT

A A

LASIERN ANALYLIVAL

L RNV L]

Eastern Analytical, inc. 1D#:46811

Client: Roux Associates

Batch ID:
Tinkham Garage /111701M

Client Designation:

Matrix:
Units:
EPA Method

Surrogate Recovery
4-Bramofluorobenzene
1,2-Dichlorchenzens.n4

Matrix Spike Recovery

1.1-Dickioroethene
Trichiareethene
Benzene

Toluene
Chiorgbenzene

Sailig
0%
82608

74-121
50120 .

59-172
£62-137
66-142
5¢-138
60-133

Samples were extracted and analyzed within holding time limits.

instrumentation was calibrated in accordance with the method requirerments.

The method blanks were free of contamination at the reporting timits,

Sarnple surragate recoveries met the above stated criteria.

Valatile Organic Compounds QC limits and Narrative Summary

Agqueous
%
B260B

86-11%5
§0-120

61-145
71-120
76-127
T76-125
75-130

The associated matrix spikes and/or Laboratary Controf Samples met accaplance criteria.

Thers were no exceptions in the analyses, unless nofed.

eastern analytical, inc,

www. gailabs.com

Phone: (603) 228-0525 5
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ROUX ASSOCIATES, IMC. 25 CORPORATE DRIVE, SUITE 230 ANALYSES PAGE  OF
Envirormental Consulting BURLINGTON, MASSACHUSETTS 01503
& Managemant {781) 270-6600 FAX (781) 270-9063
PROJECT NAME PROJECT NUMBER
Cinklw bryage. hi7cix / g,

PROJECT LOCATION v é:‘ - /0
Laricfeiiien ft,u VH f'\ & (O G
PROJECT MANAGER SAMPLER(S) , —;O s o6 148

Jou) Prllips sy Giburr A
SAMFLE " DATE TIME Oy
DESIGNATION / LOCATION COLLECTED | COLLECTED NOTES
Fw b5 3 Asfes] 132aS (oW | X 3
RELI'\IQLUSHEDBY {s'smmna . FOR mm:l e | se RECEIVED 8Y: (SIGNATURE) FOR pare [ | SEAL
- 4 fl e 1y 21T "' ﬁ ! B V. Do
5 £ :‘2‘*‘1»"‘}( --’{]'—""\"f“ A I von w VPW C&A( p,g .15 JAUZRL] vy oR N
RELINGU: smsp v (SIGNATUREJ FOR a{BATE T | SERL VED BY: (3| WFD TME SEAL
. | ?5 ~ [
7/2 _ ZA47 2. A5 ,{KL\’@ Y OR N JU-Qap EA 5}/ 751 1365} OR ¥
RELINGUISHED BY; (SIGNATURE) FOR OATE | TME SEAL | RECENED BY: as:smwns) FOR DATE | TIME SEAL
WTACT INTACT
YOR N Y 0R N
DELIVERY METHOD (ot COMMENTS j_j; cSa vk ) e
ANALYTICA, LABORATORY L
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ENVIRONMENTAL CONSULTING & MANAGEMENT
ROUX ASSOCIATES INC

67 SOUTH BEDFORD STREET
ROUXJELE: &
BURLINGTON, MASSACHUSETTS 01803 TEL: 781-270-B500 FAX: 781-270-0066
August 9, 2006

Mr. Byron Mah

U.S. Environmental Protection Agency
One Congress Street

Suite 1100

HBO

Boston, Massachusetts 02114-2023

Re:  Sampling Resuits for Roux-1
Tinkham’s Garage Superfund Sile
Londonderry, New Hampshirc

Dear Mr. Mah:

Roux Associates, Inc. (Roux Associates) has prepared this letter to transmit the results of
the installation, sampling, and testing of monitoring weil Roux-1 ar the Tinkham’s
Garage Superfund Site in Londonderry, New Hampshire (the Site). The objective of the
installation, sampling, and testing of monitoring well Roux-1 was to assess the potential
for indoor air impacts from shallow groundwater.

No detectable volatile organic compounds were reporied in the groundwater sample
collected from Roux-1. Therefore, per our letter of March 16, 2005, no further vapor
intrusion investigations are required. This conclusion was provided tc you verbally in
April 2005. Inadvertently, the final data were not forwarded to you and the New
Hampshire Department of Environmental Services (DES) until today.

Investigation

On March 25, 2005, Roux Associates oversaw the boring advancement and installation of
monitoring well Roux-1. Mr. Byron Mah was present. The approximate location of the
monitoring well is shown on the attached figure.

The boring for Roux-1 was advanced using hollow-stem augers and was continuously
sampled. Soil samples from each two-foot interval were placed in jars and the headspace
was screened with an Organic Vapor Meter (OVM). The OVM was calibrated to 100
ppmy as benzene. No headspace readings were measured above 1.3 ppmv and no soil
samples were collected for laboratory testing.

CSGI1701M.107IL



Mr. Byron Mah
August 9, 2006
Page 2

The soil was generally described as fine sand and silt. The soil became moist at
approximately 6.5 feet below ground surface. The boring was advanced to refusal at a
depth of approximately 13 feet below ground surface. Rock fragments were observed in
the bottom of the split spoon. The boring log for Roux-1 is attached. '

A two-inch monitoring well was installed in the borehole and screened from 7 to 13 feet
below ground surface (bgs.). A sand pack was placed around the well screen and the well
pipe was grouted with bentomte from five feel below ground surface to the ground
surface. After installation, the depth to groundwater was recorded at 5.8 feet bgs.

On March 30, 2005, Roux-1 was developed with a whale pump. The well was pumped
dry six times. A total of 21.5 gallons of water was purged from the well, At the end of
the development, the groundwater was clear with no visible siit. The development water
was discharged to the ground surface in the vicinity of the monitoring well.

On April 5, 2005, Roux Associates returned {o the Site to collect a groundwater sample
from Roux-1. Mr. Mah was also present at the time of samphng. The depth to water was
5.75 feet bgs. The groundwater sample from Roux-1 was collected in general accordance
with EPA Low Flow protocols. The field records from the low flow sampling are attached
and show that conditions had stabilized at the time of sampling. The sample was
collected in two VOA vials and submitted on ice to Eastern Analytical, Inc. for testing by
EPA Method 8260B.

Results

No volatile organic compounds were reported above the laboratory reporting limit in the
groundwater sample from Roux-1, All quality control measures including the laboratory
blank, laboratory control spike and spike duplicate samples, and sample surrogate
recoveries met the method specific acceptance criteria. The laboratory report is attached.

Please contact me if you have any questions.

Sincerely,

ROUX ASSOCIATES, INC.

Attachments

cc: M. Walters, Cannons Sites Group

ROUX ASSOCIATES, INC. ) CSGI1701M.107A
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ROUX ASSOCIATES, INC.,

BORING/ WELL LOG

gy

Pagc | of 2

ClientTx A1

Project No.:

Drill Co.: WY
Grill Rig Type:

D50 SanDate:  B/25 o
Sample method:” ktﬁ?ll :!:l‘_,?om

Checked By:

At

~10
2'3 "

! ki ams ﬁﬁ(aac_ Site: - Boring Diameter: ]] Boring/Well ID: KGUX~-£1
”l 71 0| {address)  VLRY Cu.-(‘.{ Pr Tolal Depth of Boring: B' ¥ Initial Water Depth;

i {city, state) e mdondeyvel A Hwell. biam. & Material: it 7 Siatic Water Level:
) %i [ )]

Screen Slot & Size: 2 Top of Casing Elev.:

Drilling Mclhod;_ﬂgﬂammnd Date: & 2 /0 5 Screened Interval(s): T2 Ground Surfaces Blev.:
Logged By: J.B::s:..-]mg@r) Echth of Well (ft. bgs): | & ! Surface completion:

|

Depth (feet}

Sample Interval (feed)

Recovery Length (feet)

OVM/PLD (ppm)

Soil Deseription
Color PRIMARY UNIT, Minor Linit(s); inelusions {conl ush, bedrock frags., organics, ele.); Mise, Features
(laycrs, seams, paning); Environmental Observations (slaining, odar, ete.); Moisture.

tiv lapes Boll Test for fing graived soils:

"and" =35 to 50% - 1T smple breaks casily i contains little clay {(=SILT)

“some” * 1210 35% - IT it ¢an bo rolled inte a thread of 1/8" in diameier without breaking, it containg
"little" = 5 10 12% clay (=SILT/CLAY)

"trace” = 0 10 5% - I{ it thread can be totled s re-rolled it likely cantains smastly elay (<CLA Y}
fadditional commeunts in brackats: e.g. driller’s comments. swwple 1D and noles, perched waier table. erc

USCS Clasgilication

Boring/Well
Completion
details

(=]

[} 1o <2

Depth (feet)

b odign

;
)

-
=

ST

f.6

3

0.2,

0¥ qK br ovgalIiS— 5Tt and fine cand
6" br ine d_,h.ef Fols Al o ,l"fi {iron) Stpin it
C a0
4o

"di br Wie . 4-ng scndk and ST

st

[U.ll

ho reovery

—?su bf Flh_ﬂ Smd )JOM Sf‘l‘}“

\\qreowen[
- \gi—br/grey Eing cond , Trate condse sand

——

V\G Yecovey )
2 er qui it fiae sand and si1F ) uset

7" v fine sand, some s(1 | trawe coase gand wrf

-+

no YECDWV‘\{ s of
xﬂ‘“br’ﬁm;‘and Mdy}-}- »/\?g&ed 2,'. 1

L

EESlE PR Jﬁwlﬁm;mk NP s con

b

/

1

T AL B
Tov pr E{‘(m_ samd Ond St ¥ trage (oK Sond wek

{_;f" l,,.r/«:cr.frJ ?[’-g, Ve o Fa(f?ed 5“”""’_"5{&(:%

NOYeCro\jery

Cil+, et )
fuaal 1B br PEEYNG and ¢il+ Gpasaddry

"otk _o_gmnfs (412

]
poyd

Boring/Well Construction Details

('-asim?::] Sand Pack Grout Mative Fill
Scrccnﬁ Bentonite B35 Conerete 52 gedrock I




page  of
LOW FLOW SAMPLING FIELD FORM
Roux Associxtes, Inc. 25 Corporate Drive, Suite 230  Burlington, Massachusetts 01303
Well Number: fo% -/ Depth to Top of Screen:
I_ocaliaE:::WSIDS R Dept;:;t]:?z:(;;];;?ﬁ:;: é y:
ample : Purgirg Device: p‘!c[sjn
Projict igtlmibi):: in7elid o tc
Site Description (Weather, Temp., etc.):_dmﬂg , 8-
Yolume
ME DPepth to uree Rate - emneratore Specific Dissolved orbidi
;frlal:) ‘:;::f}r P(m’f‘/mli‘n)t (;tﬁrgs%' ! ?‘C)l CTE,‘;;';“ pH gnk\;) ?r:’; o T(N?r:j)w Comments
gallons

%00 |5.75| ioo (.03 | loo [574]3145]13 37]4.87

808 100 5.72 | 130 15.69225.77 19.9%5.3¥

810 (5%9] (oo 5. 76| 131 15.691833.3 12.05 5.56

g1 100 5.1 | 131 18731%2.0| /1.79|4.3]

%30 15.89| 100 5.76 131 15.331093.0| 117751 3.76

26 160 5.78 | 130 |6.761322.4} 11.3412.33

%30 15,91 | loo S. 95 | /31 18791820.7| /.35 L.3X

€35 1581 JoO .oy | /3] |S.8{|2/9.9|/1.39!4./0
Additioni»;l:Coments: C‘!llﬂ!l}i!dnplg !'d z&;s !Z! k!& Igi‘ﬂqzﬂd !.Q vxg !2‘4 82 CfOB

Field Parameter Stabilization Purge Volumes

Turbidity (> 5 NTU, 1084 for values > | NTU} Temp. {3%) Well Diameger 1 15 2 4 6 B
DO (10%) pil (+- 0.1 gnit) Gallons Pes Foot 0.041 009 0.163 0653 1469  261|

Specific Conductance {3%)

ORP/E { +- 10 millivolts)

VRO _SERVERTECHNICAL TransfedAFORMS Field Farms\Low-Flow sample cheal


file:///vR0UX_SERVER/TECHNICAHTransfertFORMS/Fielcl

,\ n A eastern analytical

professional laboratory services

lan Phillips
Roux Associates IE @ E |] W E r
25 Corporate Drive, Suite 230
Burlington, MA 01803 APR 2 f 2005
Subject: Laboratory Report ROUX ASSOCIATES, INC,
MA OFFICE
Eastern Analytical, Ine, 1D: 47332
Client Identification: Tinkham's Garage / 111701M
Date Received: 4/5/2005

Dear Mr. Philiips :

Enclosed please find the laboratory report for the above identified project. All analyses were periormed in
accardance with our QA/QC Program. Unless otherwise stated, holding times, preservation techniques,
container types, and sample conditions adhered to EPA Protocol. Samples which were collected by Eastern
Analytical, Inc. (EAl) were collectad in accordance with approved EPA procedures. Eastern Analvtical, Inc. (EAl)
certifies that the enclosed test results meet all requirements of NELAP and other applicable state cettifications.
Please refer to our website at www.eailabs.com for a copy of our NELAP certificate and accredited parameters.

The following standard abbreviations and conventions apply throughout all EAl reports:
Solid samples are reported on a dry weight basis, unless otherwise noted

< "less than" followed by the detection limit
TNR:  Testing Not Regquested
ND: None Detected, no established detection limit

RL: Reporting Limits
%R: % Recovery

Eastern Analytical Inc. maintains certification in the following states: Cannecticut (PH-0492), Maine {NHO0O0S),
Massachusetts (M-NHO005), New Hampshire/NELAP (1012}, Rhode Island {269) and Vermont (VT1012).

This report package contains the following information: Sample Conditions summary, Analytical Results/Data and
copies of the Chain of Custody.

Analytical Deviatlon & QA/QC Documentation;

Description of analytical deviations due to missed holding times, sample loss or other problems experienced
during analyses are noled. Quality Assurance and Quality Control documentation not already reported directly on
the final report is included. Problems that arose during analysis and corresponding resolutions to the problems
encountered are addressed in the narrative.

If you have any questions regarding the results contained within, please feel free to directly contact me, or the
chemist(s) who performed the testing in question. Unless otherwise requested, we will dispose of the sample(s)
30 days from the sample receipt date.

We appreciate this opportunity 1o be of service and look forward to your continued patronage.

Sincerely,

WW &20-05 1

Lorraine Olashaw, Lab Director Date # of pages (excluding cover Ietter)
Castern Analytical, Inc. 25 Chenell Thive, Concord, NH 03301 www.cailabs.com TEL 603 2280525 EROC-2R7-032% FAX 603 228-4591
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]LIU\ SAMPLE CONDITIONS PAGE

Eastern Analytical, Inc, ID#: 47332

Client. Roux Associates Client Designation: Tinkham's Garage ! 111701M
Temperature upon receipt (°C}: 1.6 Received on ice or cold packs: (Yes/Noj: Y
Date Date  Sample % Dry
Lab ID SamplelD Received Sampled Matrix Weight Exceptions/iComments (other than thermal preservation)
4733201 Roux-1 4/5/056  4/5/05 agueous Adnheres {6 Sample Acceptance Policy

Samples were properly preserved and the pH measured when applicable urless otherwise noted. Analysis of solids for pH, Flashpoint,
Ignitibility, Paint Fiffer, Comrosivity, Conductivity and Specific Gravity are reporfed on an "as received” basis.

eastern analytical, inc. www.eailabs.com Phone: (603) 228-0526 1




LABORATORY REPORT

Eastern Analytical, Inc. ID#: 47332
Client: Roux Associates Client Designation: Tinkham's Garace f 111701M
Sample ID: Roux-1
Lab Sample ID: 47332.01
Matrix: agueous
Date Sampled: 415/05
Date Received: A{5/05
tnits: ugf
Date of Analysis: 416105
Analyst: BAM
Method: 82608
Dilution Factor: 1
Dichiorodiflucromethane <5
Chloramethane <5
Vinyl chloride <2
Bromomethane <2
Chloroethane <5
Trichlomfiuaromethane <5
Diathyl Ether <5
Acetone < 10
1,1-Dichloroethene <1
tert-Butyl Alcohol (TBA} < 50
Methyiena chloride <5
Carbon disulfide <5
Methyk-t-butyl ether(MTBE}) <5
Ethyl-t-butyl sther(ETBE) <5
Isopropyt ether(DIPE) <5
tert-amyl methyl ether(TAME) <5
trans-1,2-Dichioroethene <2
1,1-Dichloroethans <2
2 2-Dichloropropane <2
cis-1,2-Dichloroethene <2
2-Butanone(MEK) <10
Brormochlkromethane <2
Tetrahydrofuran{THF) <10
Chloroform <2
1,1,1-Trichloroethane <2
Carbon tetrachloride <2
1,1-Dichleropropene <2
Benzens <1
1,2-Dichloroethane <2
Trichloroethene <2
1,2-Dichlcropropane <2
Dibromomethane <2
Bromodichloromethane <2
4-Methyl-2-pentanone(MIBK} <10
Cis-1,3-Dichlaropropene <2
Totuene <1
trans-1,3-Dichloropropene <2
1.1.2-Trichloroethane <2
2-Hexarnons <10
Tetrachloroethene <2
1,3-Dichloropropane <2
Dibromochloromethane <2
1,2-Dibromeethane <2
Chlorobenzene <2
1,1,1,2-Tetrachloroethane <2
Ethvlbenzene <1

eastern analytical, inc.

www.eaifabs.com

Phaone: (603) 228-0525



LABORATORY REPORT

Eastern Analytical, Inc. ID#: 47332
Client: Roux Associates Client Designation: Tinkham's Garage [ 111701M
Sample ID: Rotx-1
Lab Sample ID: 47332.01
Matrix: agueous
Date Sampled: 475105
Date Recelved: 4/5/05
Units: ug/l
Date of Analysis: 416105
Analyst: BAM
Matheod: £260B
Dilufion Factor: 1
mp-Xylene <
o-Xylene <1
Styrene - <1
Bromoform <2
IsoPropylbenzene <
Bromobenzene <2
1.1.2 2-Tetrachloroethane <2
1,2,3-Trichiorepropane <2
n-Prapyfbenzene <1
2-Chioroioluene <2
4-Chiorotoluene <2
1,3,5-Trimethylbenzene <1
tert-Butylbenzene <4
1,2, 4-Trimethylbenzene <1
sec-Butylbenzene <1
1,3-Dichlorcbenzene <1
p-sopropyltoluene <1
1,4-Dichlorobenzene <1
1,2-Dichlorobenzene < 1
n-Butylbenzene <1
1.2-Dibromo-3-chioropropane <2
1,2 4-Trichlorobenzene <1
Hexachlorobutadiene <1
Naphthalene <5
1,2,3-Trichlorobenzene <t
4-Bromofluorcbenzene (surr) 95 %R
1,2-Dichlorohenzene-d4 (surr) 100 %R

eastern analytical, inc.

www.eallabs.com

Phone: (603} 228-0525
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LABORATORY REPORT

Eastern Analytical, Inc. |D#:47332 Batch ID:
Client: Roux Agsociates Client Designation:  Tinkharn's Garage [ 1117018
QC Report Date of Analysis
Parameter Name Blank LCS LCS Dup Units Method
Dichlerodifluoromethane <5 ugd  4/6/05 82608
Chloromethane <5 ugll 4/6/05 8260B
Vinyt chloride <2 ugfl  4/5/05 82608
Bromomethane <2 ugh  A/6/05 82608
Chiorgethane <5 ugl  4/6/05 82608
Trchlorofiucromethane <5 ugh 46105 B260B
Diethyl Ether <5 ught  4/6/05 8260B
Acetone <10 ug/l  4/8/05 B260B
1,1-Dichiloroethene <1 16 {81 %R} 18 (77 %R) (5 RPD; ugft 416105 82608
tert-Butyl Alcohol (TBA) < 50 uall  4/6/05 82608
Methylene chioride <5 ugh  4/6/05 82608
Carbon disulfide <5 ugl!l  4/6/05 8260B
Methyl-t-butyl ether{MTBE) <5 ugll  4/6105 82608
Ethyl-t-butyl ether{ETBE) <5 ugfl  4/6/05 82608
Isopropyl ether(DIPE) <5 ugd  4/6/05 5260D
tert-amyl methyt ether(TAME) <5 ug/l  4/6/05 82608
trans-1,2-Dichioroethene <2 ugfl 46105 82608
1,1-Dichioroethana <2 ugh  4/6/05 82608
2,2-Dichloropropane <2 ugll  4/6/05 82608
cis-1,2-Dichioroethene <2 ugfl  4/6/05 82608
2-Butanone{MEK) <10 ug/l  4/6/05 82608
Bromochloromethane <2 ugfl 4/6105 82608
Tetrahydrofuran(THF) <10 ug/l 46105 B260B
Chioroform <2 ugh 4{6/05 82608
1.1,1-Trichioroethane <2 ug/  4/6105 82608
Carbon tetrachloride <2 ugfl  4/6/05 82608
1,1-Dichloropropena <2 ugl  4/6/05 8260B
Benzene <1 18 (82 %R) 18 (92 %R} {0 RPD) ugh  4/6/05 82608
1,2-Dichloroethane <2 ug/l  4/6/05 B2601B
Trichloroethene <2 16 {78 %R) 16 {78 %R) (0 RPD) ug!  4/6/05 82608
1,2-Dichloropropane <2 ug/l 4606 82608
Dibromomethane <2 ugh  4/6/05 82608
Bromodichloromethane <2 ugl  4/6/05 82608
4-Methyl-2-pentanone{MIBK) <10 ugh  4/6/05 82608
cis-1,3-Dichloropropenea <2 ug/l  4/8/05 82808
Toluene <1 21 (106 %R) 21 (106 %R) (0 RPD) ug/t  4/6/05 82608
trans-1,3-Dichloropropene <2 ugft  ABI0S 82608
1,1,.2-Trichloroethane <2 ugll  4/6/05 B2608B
2-Hexanone <10 v/l 4/6/05 82608
Tetrachloroethene <? ug/t 476005 62508
1.3-Dichloropropane <2 ugfi 45605 82608
Dibromoechioromethane <2 ugh  4/6/05 82608
1,2-Dibramoethane <2 ugfl  4/8/05 82608
Chlorobenzene <2 20 {102 %R) 21 (103 %R} (1 RPD) ugh  4/6/05 82608
eastern analytical, inc. www.eallabs.com Phone: (603) 228-0525 4
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LABORATORY REPORT

Eastern Analytical, Inc. ID#:47332

Batch ID:

Client: Roux Associates Client Designation:  Tinkham's Garage / 111701M
QC Report Date of Analysis
Parameter Name Blank LCS LCS Dup Units Method
1.1,1,2-Tetrachloroethane <2 ugl  4/6/05 82608
Ethylbenzene <1 ugfl  4/8/05 82608
mp-Xylene <1 ugh  4/6/05 82608
o-Xylene <1 ugl  4/6/05 82608
Styrene <1 ugh  4i6/05 8260B
Bromoform <2 ugh  4/6/05 B260B
1soPropylbenzens <1 ugl/l  4/6106 £260B
Bromobenzene <2 ugh  4/6/05 8260B
1,1,2.2-Tetrachlorogthane <2 ug/l 416105 8260B
1,2,3-Trichloropropane <2 ugdl  4/6/05 8260B
n-Propylbenzens <1 ugfdl  4/6/05 82608
2-Chigrotoluene <2 ugft  4/6/05 B8260B
4-Chlorotoluene <2 ugll 416105 8250B
1,3,5-Trimethylbanzene <1 ugfl 455105 8260B
tert-Butylbenzene =<1 ugfl  4/6/05 8260B
1,2,4-Trimethyibenzene <1 ughl  4/6/05 82608
sec-Butylbenzene <1 ugfl  4/6/05 B260B
1,3-Dichlorobenzene <1 ugll  4/6/05 B260B
p-1sopropyltoluene <1 ugll  4/8/05 82608
1,4-Dichiorobenzens <1 ugfl  4/6/05 B260B
1,2-Dichlorcbenzeng <1 vall  4/6/05 B260B
n-Butylbenzene <1 ugfl  4/6/05 82608
1,2-Dibromo-3-chloropropane <2 ugfl  4/6105 82608
1.2.4-Trichlorobenzene <1 ug/l  4/6/05 82608
Hexachlorobutadiene <1 ug/l  4/6/05 8260B
Naphthalene <5 ugh 416105 82608
1,2, 3-Trichlorobenzene <1 ug/l  4/6/05 82608
4-Bromofluorobenzene {suwir) 95 %R 100 %R 98 %R % Rec  4/6/05 8260B
1,2-Dichiorobenzene-d4 (surr} 99 %R 98 %R 101 %R % Rec  4/6/G5 82608
eastern analytical, inc. www.eailabs.com

Phone: (603) 228-0525
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A AN LABORATORY REPORT

Eastern Analytical, Inc. ID#:47332 Batch ID:

Client: Roux Associates Client Designation:  Tinkham's Garage / 111701M

Volatile Organic Compounds QC Jimits and Narrative Summary

Matric: Solid Agqueous
Units: % %
EPA Method B260B 82608
Surrogate Recovery

- 4-Bromofluorobenzene 74-121 86-115
1,2-Dichlorobenzene-D4 B0-120 80-120
Matrix Spike Recovery
1,1-Dichloroethene 59-172 61-145
Trichloroethens 62-137 71-120
Benzene 66-142 76-127
Toluene 59-139 76-125
Chiorobenzene 60-133 75-130

Samples were exiracied and analyzed within holding time limits,

Instrumentation was calibrated in accordance with the method requirements.

The method blanks were free of contamination at the reporting fimits.

Sample surrogate recoveries met the above stated criteria.

The associated matrix spikes and/or Laboratory Conirol Samples met acceptance criteria.

There were no exceptions in the analyses, unless noted.

eastern analytical, inc. www.eailabs.com

Phone: {803) 22B-0525
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1V, TIER 1 - Primary Screening

Primary Screening is designed to help quickly screen out sites at which the vapor
intrusion pathway does not ordinarily need further consideration, and point out the sites
that do typically need further consideration. This evaluation involves determining
whether any potential exists at a specific site for vapor intrusion to result in unacceptable
indoor inhalation risks and, if so, whether immediate action may be warranted.
Recommended criteria for making these determinations are presented in Questions |
through 3, which focus on identifying:

a) if chemicals of sufficient volatility and toxicity are present or reasonably
suspected to be present {Question 1);

)] if inhabited buildings are located (or will be constructed under future
development scenarios — except for Environmental Indicator
determinations, see section IV.C below) above or in close proximity to
subsurface contamination (Question 2); and

c) if current conditions warrant inunediate action {Question 3).

This primary screening process is illustrated in a flow diagram included in Appendix C.

A. Primary Screening — Question #1

Q1:  Are chemicals of sufficient volatility and toxicity known or reasonably
suspected to be present in the subsurface (e.g., in unsaturated soils, soil gas,
or the uppermost portions ef the ground water and/or capillary fringe — see
Table 1)? (We recommend this consideration involve DQOs (see Appendix A)
used in acquiring the site data as well as an appropriately scaled Conceptual Site
Madel (CSM) for vapor intrusion (see Appendix B).)

\/  If YES - check here, check off the relevant chemicals on Table 1, and continue
with Question 2. The chemicals identified here (and any degradation products)
are evaluated as constituents of potential concern in subseguent guestions.

[f NO - check here, provide the rationale and references below, and then go to the
Summary Page to document that the subsurface vapor to indoor air pathway is
incomplete (i.e., no further consideration of this pathway is needed); or

If sufficient data are not available, go to the Sununary Page and document the
need for more information.  After collecting the necessary data, Question 1 can
then be revisited with the newly collected data to re-evaluate the completeness of
the vapor intrusion pathway.

1 What is the goal of this question?
This question is designed to help quickly screen out sites at which the vapor intrusion

pathway generally does not need firther consideration. This evaluation involves
determining whether or nat any potential exists at a specific site for the vapor intrusion
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pathway to result in unacceptable indoor air inhalation risks. Table ] lists chemicals that
may be found at hazardous waste sites and indicates whether, in our judgiment, they are
sufficiently volatile (Henry’s Law Constant > 107 atm m3/mol) to result in potentially
significant vapor intrusion and sufficiently toxic {either an incremental liferime cancer
risk greater than 10°° or a non-cancer hazard index greater than 1, or in some cases both)
to result in potentially unacceptable indoor air inhalation risks. The approach used to
develop Table 1 is documented in Appendix D and can be used, where appropriate, to
evaluate volatile chemicals not included in the Table. We recommend that if any of the
chemicals listed in Table 1 that are sufficiently volatile and toxic are present at a site,
those chemicals become constituents of potential concern for the vapor intrusion pathway
and are evaluated in subsaqueni questions i this guidance. If the chemicals listed in
Table 1 are not present at a site, and no other volatile chemicals are present, we suggest
that the vapor intrusion pathway be considered incomplete and no further consideration
of this pathway is needed.

2 What should you keep in mind?

In evaluating the available site data, we recommend the DQOs used in collecting the data
be reviewed to ensure those objectives are consistent with the DQOs for the vapor
intrusion pathway (see Appendix A). We recommend the detection limits associated with
the available groundwater data be reviewed to ensure they are not too high to detect
volatile contaminants of potential concern. Also, we suggest that the adequacy of the
definition of the nature and extent of contamination in groundwater and/or the vadose
zone be assessed to ensure that all contaminants of concern and areas of contamination
have been identified. Additionally, we recommend groundwater concentrations be
measured or reasonably estimated using sanmples collected from wells screened at, or
across the top of the water table. We recommend users read Appendices B (Conceptual
Site Model for the Vapor Intrusion Pathway) and E (Relevant Methods and Techniques)
10 obtain a greater understanding of the important considerations in evaluating data for
usc in sereening assessments of the vapor intrusion pathway.
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B. Primary Screening — Question #2

(Q2:  Are currently (or potentially) inhabited buildings or areas of concern under
future development scenarios located pear (sce discussion beJow) subsurface
contaminants found in Table 1?

W_ﬁ . If YES — check here, identify buildings and/or areas of concern below, and
document on the Summary Page whether the potential for impacts from the vapor
intrusion pathway applies to currently inhabited buildings or areas «f concern
under reasonably anticipated future development scenarios, or both. (Note that for
El considerations, we recommend only current risks be evalvated.) Then proceed
with Question 3.

If NO - check here, describe the rationale below, and then go to the Summary
Page to document that there is no potential for the vapor intrusion pathway to
impact either currently inhabited buildings or areas of concern under future
development scenarios (i.e., no further evaluation of this pathway is nceded).
{Note that for El considerations, only current risks are evaluated.); or

____Ifsufficient dala are not available — check here and document the need for more
information on the Summary Page. After collecting the necessary data, Question
2 can then be revisited with the newly collected data to re-evaluate the

completeness of the vapor intrusion pathway.
L What is the goal of this question?

The goal of this question is to help determine whether inhabited buildings currently are
located (or may be reasonably expected to be located under fiuture development
scenarios) above or in close proximity to subsurface contamination that potentially could
result in unaceeptable indoor afr inhalation risks. If inhabited buildings and/or future
development are not located “near” the area of concern, we suggest that the vapor
intrusion pathway be considered incomplete and no further consideration of the pathway
should be needed.

For the purposes of this question, “inhabited buildings” are structures with enclosed air
space that are designed for human occupancy, Table 1, discussed above in Question 1,
lists the “subsurface contaminants demonstrating sufficient volatility and toxicity” to
potentially pose an inhalation risk. We recommend that an inhabited building generaliy
be considered “near” subsurface contaminants if it is located within approximately 100 ft
laterally or vertically of known or interpolated soil gas or groundwater contaminants
listed in Table 1 (or others not included in table | — see Question 1) and the
contanination occurs in the unsaturated zone and/or the uppermost saturated zone. If the
source of contamination is groundwater, we recommend migration of the contaminant
plume be considered when evaluating the potential for future risks. The distance
suggested above (100 feet) may not be appropriate for all sites (or contaminants) and,
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consequently, we recommend that professional judgment be used when evaluating the
potential for vertical and horizontal vapor migration.

2. How did we develop the suggested distance?

The recoimmended distance is designed to allow for the assessment to focus on buildings
(or areas with the potential to be developed for human habitation) most likely to have a
complete vapor intrusion pathway. Vapor concentrations generally decrease with
increasing distance from a subsurface vapor source, and eventually at some distance the
concenirations become neglipible. The distance at which concentrations ar= negligible is
a function of the mobility, toxicity and persistence of the chemical, as well as the
scometry of the source, subsurface materials, and characteristics of the buildings of
concern. Available information suggests that 100 feet laterally and vertically is a
reasonable criterion when considering vapor migration fundamentals, typical sampling
density, and unceriainty in defining the actual contaminant spatial distribution. The
recommended lateral distance is supported by empirical data from Colorado sites where
the vapor intrusion pathway has been evaluated. At these sites, no significant indoor air
concentrations have been found in residences at a distance greater than one house lot
(approximately 100 feet) from the interpolated edge of ground water plumes.
Considering the nature of diffusive vapor transport and the typical anisotropy in soil
permeability, in our judgment a similar criterion of 100 feet for vertical trarnsport is
generally conservative. These recommended distances will be re-evaluated and, if
necessary, adjusted by EPA as additional empirical data are compiled.

3. What should you keep in mind when evaluating this criterion?

It is important to consider whether significant preferential pathways could atlow vapors
to migrate more than 100 fect laterally. For the purposes of this guidance, @ “significant”
preferential pathway is a naturally occurring or anthropogenic subsurface pathway that is
expected to have a high gas permeability and be of sufficient volume and proximity to a
building so that it may be reasonably anticipated to influence vapor intrusion into the
building. Examples include fractures, macropores, utility conduits, and subsurface drains
that intersect vapor sources or vapor migration pathways. Note that naturally occurring
fractures and macropores may serve as preferential pathways for either vertical or
horizontal vapor migration, whercas anthropogenic features such as utility conduits are
relatively shallow features and would likely serve only as a preferential pathway for
horizontal migration. In either case, we recommend that buildings with significant
preferential pathways be evaluated even if they are further than 100 ft from the
contamination.

We also recommend that the potential for mobile “vapor clouds™ {gas plumes) emanating
from near-surface sources of contamination into the subsurface be considered when
evaluating site data. Examples of such mobile “vapor clouds” include: 1) those
originating in landfills where inethane may serve as a carrier gas; and 2) those originating
in commercial/industrial settings (such as dry cleaning facilities} where vapor can be
released within an enclosed space and the density of the chemicals® vapor way result in
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significant advective transport of the vapors downward through cracks/openings in floors
and into the vadose zone. In these cases, diffusive transport of vapors is usually
overridden by advective transport, and the vapors may be transported in the vadose zane
several hundred feet from the source of contamination.

Finally, this guidance is intended to be applied to existing groundwater plumes as they
are currently defined (e.g., MCLs, State Standards, or Risk-Based Concent-ations).
Howecver, it is very important to recognize that some non-potable aquifers may have
plumes that have been defined by threshold concentrations significantly higher than
drinking-water concentrations. In these cases, contamination that is not technically
considered part of the plume may still pose significant risks via the vapor intrusion
pathway and, consequently, the plume definilion may need to be expanded. Similarly,
we recommend evaluating the technologies used to obtain soil gas and indoor air
concentrations to determine if appropriate methods were used to ensure adequate data
quality at the time analyses were conducted.

4 Identify Inhabited Buildings {or Areas With Polential for Future Residential

Development) Within Distances of Possible Concern: .
Lo /7 gy M ‘ y ; -
; y p ;. 7 . s T
<
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C. Primary Screening Stage-- Question #3

Q3:  Docs cvidence suggest immediate action may be warranted to mitigate
current risks?

If YES - check here and proceed with appropriate actions to verify or eliminate
imminent risks. Some examples of actions may include but are not limited to
indoor air quality monitoring, engineered containment or ventilation systems, or
relocation of peaple. The action(s) should be appropriate for the site-specific
situation.

_L If NO — check here and continue with Question 4.
L What is the goal of this guestion?

This question 1s intended to help determine whether immediate action may be warranted
for those buildings identified in Question 2 as located within the areas of concern. For
the purposes of this guidance, “immediate action” means such action is necassary to
verify or abale imminent and substantial threats to human health.

2 What are the qualitative criteria generally considered sufficient to indicate a
need for immediate actions?

Odors reported by occupants, particularly if described as “chemical,” or “solvent,” or
“gasoline.” The presence of odors does not necessarily correspond to adverse health
and/ar safety impacts and the odors could be the result of indoor vapor sources; however,
we believe it 15 generally prudent to investigale any reports of odors as the odor threshold
for some chemicals exceeds their respective acceptable target breathing zore
congentrations.

Physiolegical effects reported by occupants (dizziness, nausea, vomiting, confusion, ete.)
may, or may not be due to subsurface vapor intrusion or even other indoor vapor sources,

but, should generally be evaluated.

Wet basements, in areas where chemicals of sufficient volatility and toxicity (sce
Table 1) are known to be present in groundwater and the water table is shallow
enough that the basements are prone to groundwater intrusion or flooding. This has
been proven to be especially important where there is evidence of light, non-aqueous
phase liquids {LNAPLs) floating on the water table directly below the building, andfor
any direct evidence of contamination {liquid chemical or dissolved in water) inside the
building.

Short-term safety concerns are known, or are reasonably suspected to exist, including:

a) measured or likely explosive or acutely toxic concentrations of vapors in the building
or connected utility conduits, sumps, or other subsurface drains directly connected to the
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building and b) measured or likely vapor concentrations that may be
flammable/combustible, corrosive, or chemically reactive,

Rationale and Referencefs):

3
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V. TIER 2 - SECONDARY SCREENING

The vapor infrusion pathway is complex and, consequently, we recommentd that a
comprehensive assessinent of this pathway using all available lines of evidence be
conducted before drawmg conclusions about the risks posed by this pathway. Users are
encouraged to consider the evidence for vapor intrusion in sequential steps, starting with
the source of vapors (comtaminated groundwater or unsaturated soils), proczeding 1o soil
gas in the unsaturated zone above the source, and upward to the exposure point {e.g.,
subslab or crawlispace vapor). Then, if indicated by the results of previous steps, collect
and evaluate indoor air data. In our judgment, this sequential evaluation of independent
lines of evidence provides a logical and cost-effective approach for identifying whether
or not subsurface vapor intrusion is likely to contribute significantly 10 unacceptable
indoer air quality. However, in those cases where indoor air quality data are available at
the beginning of an evaluation, this guidance recognizes these data will gererally be
considered early in the process.

Collection of indoor air quality data without evidence to support the potential for vapor
intrusion from subsurface sources can lead to confounding results. Indoor air quality can
be influenced by “background’ levels of volatile chemicals. For example, consumer
products typically found in the home (e.g., cleaners, paints, and ghies) or occupant
activities {e.g., craft hobbies, smoking} may serve as contributory sources of mdoor air
contaminants. Additionally, ambient (outdoor) air in urban areas offen contains
detectable concentrations of many volatile chemicals. In either case, the resulling indoor
air concentrations can be similar to or higher than levels that are calculated to pose an
unacceptable chronic inhalation risk in screening calculations. In fact, therz may be
dozens of detectable chemicals it indoor air even absent subsurface contritutions. Thus,
we recommend focusing the evaluation of existing indoor air data on constituents (and
any potential degradation products) present in subsurface sources of contaniination. We
recommend considering the relative contributions of background sources (sce
Appendices E and I) in order to properly assess the polential inhalation exposure risks
that can be attributed to the subsurface vapor intrusion pathway.

Using a sequential approach, the secondary screening suggested in this guidance involves
comparing available measured or reasonably estimated concentrations of constituents of
potential concern (identifiecd in Question 1) in groundwater and/or soil gas 1o target
concentrations identified in Questions 4 and 5. More detailed studies, including
foundation and/or indoor air sampling and vapor intrusion modeling, are generally
conducted in the site-specific assessment in Question 6. The sequential evaluation
approach is illustrated in flow diagrams included in Appendix C. Question 4 uses
conservative “genecric” allenuation factors that reflect generally reasonable worst-case
conditions for a first-pass screening of groundwater and soil gas data. Question 5 uses
attenuation factors (based on a generally conservative use of the Johnson-Ettinger
mathematical model) that relate groundwater and soil gas target concentrations to such
site-specific conditions as depth of contamination and soil type. In performing the
secondary screening assessment, the user will need to identify whether the contamination
(source of vapors) occurs in groundwater or in the unsaturated zone. In owr judgment, if

21




there is a contaminant source in the unsaturated zone, soil gas data are needed to evaluate
the vapor intrusion pathway in the vicinity of the unsaturated zone source. However, we
recommend that groundwater data still be evaluated, particularly if the plume extends
beyond an unsaturated zone source of vapors, but only in conjunction with soil gas data.
If the secondary screening indicates the vapor intrusion pathway is complete, the
guidance recommends the user perform a site-specific assessment following the
guidelines in Question 6. If the secondary screening indicates this pathway is incomplete
and/or does not posc an unacceplable risk to human health, then no further assessment of
the pathway is recommended, unless conditions change.

The media-specific target concentrations used i Questions 4 and 5 were developed
considering a generic conceptual model for vapor intrusion consisting of a groundwater
and/or vadose zone source of volatile vapors that diffuse upwards through unsaturated
soils towards the surface. Under the model, the soil in the vadose zone 1s considered to
be relatively homogeneous and isotropic, though horizontal layers of soil types can be
accommodated. The receptors at the surface used in the mode! are residents in homes
with poured concrete foundations (e.g., basement or slab on grade foundations or
crawlspace homes with a liner or other vapor barrier). The underlying assumption for
this generic model is that site-specific subsurface characteristics will tend to reduce or
attenuate vapor concentrations as vapors migrate upward from the source and into
structures. Thus, application of the secondary screemng target concentrations
necessitates at least rudimentary knowledge of the contamination source, subsurface
conditions (¢.g., measured or reasonably estimated concentrations of target chemicals in
soil or groundwater, and depth of contamination and soil type), and building construction
at the site (¢.g., foundation type). Specific factors that may result in unattenuated or
enhanced transport of vapors towards a reccptor, and consequently are likely to render the
use of the secondary screening targel concentrations mappropriate, are discussed in each
question below. Factors such as biodegradation that can result in accelerated atienuation
of vapors are not considered in the conceptual model. In general, it is recommended that
the user consider whether the assumptions underiying the generic conceptual model are
applicable at each site, and use professional judgment io make whatever adjustments
(including not considering the model at all) are appropriate.

A, Secondary Screening — Question #4: Generic Screening

Q4(a): Are indoor air quality data available? (Collection of indoor air quality data
without evidence 1o indicate the potential for vapor intrusion from subsurface
sources is not recommended at this level of sereening, but if such data are
available, we recommend they be evaluated along with the available subsurface
data.)

If YES - check here and proceed to Question 4(h),

Y If NO — check here and proceed to Subsurface Source Identification - Question
4(c).
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Q4(b): Do measured indoor air concentrations of constituents of petential concern
identified in Question 1 (and any degradation products) exceed the target
concentrations given in Tables 2(a), 2{b)}, or 2(c)?

IfYES - check here, document representative indoor air concentrations on Table
2, and initiate a site-specific assessment following the guidelines in Question 6.
{(We recommend the user also proceed with the subsurface evaluation to evaluate
whether there is sufficient evidence to indicate the elevated indeor concentrations
are due to vapor intrusion from subsurface sources, and not from background or
other sources)

IfNO - check here and proceed to Subsurface Source Identification - Question
4(c). (Here, the recommendation to proceed with the subsurface evaluation i3
based on the assumption thal only limited indoor air data are available and,
therefore, the available subsurface data need to be evaluated to ensure that all
possible areas potentially affected by the vapor intrusion pathway are evaluated.
However, in our judgment, if the site has been adequately character zed and
sufficient indoor air data are available (see Question 6 for a discussion of data
needs), the pathway is incomplete and/or does not pose an unacceptable risk to
human health, and no further assessment of the pathway is recommended.
Document the finding as described in Question 6.)

Subsurface Source Identification:

Q4(c): Is there any potential contamination (source of vapors) in the unsaturated
zone soil at any depth above the water table? (In our judgment, if there is a
contaminant source in the unsaturated zone, soil gas data are needed to evaluate
the vapor intrusion pathway in the vicinity of the source and, consequently, use of
the groundwater target concentrations may be mappropriate. However, we
recomumend that groundwater data still be evaluated, particularly if a contaminant
plume extends beyond the unsaturated zone source, but that the evaluation be
performed only in conjunction with an evaluation of soil gas daia. Cther vapar
sources that typically make the use of groundwater target concentrations
inappropriate include: 1) those originating in landfills where methanc may serve
as a carrier gas; 2) those originating in connnercial/industrial settings (such as dry
cleaning facilities) where vapor can be released within an enclosed space and the
density of the chemicals’ vapor may result in significant advective transport of the
vapors downward through cracks/openings in floors and into the vadose zone; and
3) leaking vapors from underground storage tanks. In these cases, diffusive
transport of vapors is often overridden by advective transport and the vapors may
be transported in the vadose zone several hundred feet from the source of
contamination.}

If YES-check here and skip to Soil Gas Assessment - Question 4 (g) below.
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1f NO- check here and continue with Groundwater Assessment - Question 4(d)
beiow,

Groundwaicr Assessment:

Q4(d):

e

Qd(e):

Q4(f):

Do measured or reasonably estimated groundwater concentrations excecd
the generic target media-specific concentrations given in Tables 2(a), 2(b}, or
2(c)? (For more information on the usc of data for this part, please see the sections
below entitled “IHow should data be used in this question?” and *How do you
know you bave unusable data?”.)

If YES (or if the detection limit for any constituents of potential concern is above
the target concentration) - check here and document representative groundwater
concentrations on Table 2. 1f seil gas data are available, proceed (o Soil Gas
Assessment - Question 4(g) below, otherwise proceed to Question 5.

IfNO - check here and proceed to Question 4({e}.

Is the nature and extent of groundwater contamination adequately
characterized (see Appendices B & E) in areas with inhabited buildings (or areas
with the potential for future development of inhabited buildings)?

If YES - check here and continue with Question 4(f) below.

1f NO - check here, go to Summary Page and document that more information is
needed. We recommend the next step be expeditious coliection of the needed
data in accordance with proper DQOs. Question 4 can then be revisited with the
newly collected data to re-evaluate the completeness of the vapor intrusion
pathway.

Are there site conditions and/or data limitations that make the use of the
recoinmended genceric groundwater attenuation factors inappropriate? We
reconmunend this consideration involve comparison of the generic conceptual
model to an appropriately scaled and updated Conceptual Site Model (CSM) for
vapor intrusion {see Appendix B), as well as the proper DQOs (see Appendix A).
We also recormumend evaluation of the generic attenuation factors used to develop
the media-specific attenuation factors (see the section below titied “What is in
Tables 2(a), 2(b), and 2(¢) and how did we develop them?” and Appendix F.)

Facters that, in our judgment, typically make the use of generic groundwater
attenuation factors inappropriate include:

2 Very shallow groundwater sources (e.g., depths to water less than 5 ft
below foundation level); or

O Relatively shallow groundwater sources {e.g., depths to water less than 15
ft below foundation), and ane or more of the following:
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o buildings with significant openings to the subsurface (e.g., sumps,
vnlined crawlspaces, earthen floors), or

o significant preferential pathways, either naturally-occurring and/or
anthropogenic (see discussion below under “What Should I Keep
in Mind When Evaluating Data™), or

o buildings with very low air exchange rates (e.g., < 0.25/hr) or very
high sustained indoorfoutdoor pressure differentials {e.g., > 10
Pascals).

If YES - check here, briefly document the issues below, and proceed to Site-
Specific Assessment - Question 6.

If NQ - check here, briefly document the rationale below and docuraent on the
Summary Page that the groundwater data indicate the pathway is incomplete
and/or does not pose an unacceptable risk to human health. In order to increase
confidence in the assessment that the pathway is incomplete, we recommend that
soil gas data also be evaluated (Question 4{g)).

If sufficient data (of acceptable guality) are not available - check here, go 1o
Summary Page and document that more information is needed. We recommend
the next step be expeditious collection of the needed data in accord with proper
DQOs. Question 4 can then be revisited with the newly collected data to re-
evaluate the completeness of the vapor intrusion pathway.

Soil Gas Assessment:

Q4(g):

Q4{h):

Do measured or reasonably estimated soil gas concentrations excecd the
generic target media-specific concentrations given in Tables 2(a}, 2(b), or 2(c)
(see Appendix D)? For more information on the use of data for this part, please
see the section below entitled “How should data be used in this question?”

If YES (or if the detection limit for any constituents of potential conicemn 1s above
the target concentration) - check here. Document representative soil gas
concentrations on Table 2 and proceed to Question 5.

If NO — check here and proceed to Question 4(h).

Is the nature and extent of soil contamination adequately characterized and
has an adequate demonstration been inade to show that the soil gas sampling
techniques used could reasonably detect an elevated concentration of vapors
if they were present in the site setting?

IfYES - check here and continue with Question 4(i) below.

If NO - check here. Skip to Summary Page and document that more information
is needed. We recomimend the next step be expeditious collection of the needed
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Q4(i):

1

data in accord with proper DQOs. Question 4 can then be revisited with the
newly collected data to re-evaluate the compleleness of the vapor intrusion
pathway.

Are there site conditions and/or data limitations that may make the use of
generic soil gas attenuation facéors inappropriate? (We recommend that this
consideration involve an appropriately scaled and updated Conceptual Site Model
(CSM) for vapor intrusion (see Appendix B), as well as the proper DQOs (see
Appendix A). We also recommend evaluation of the generic attenuation factors
used to develop the media-specific attenuation factors (see the section below titled
“What is in Tables 2(a}, 2(b), and 2{(c) and how did we develop them?” and
Appendix I.}))

Factors that, in our judgment, typically make the use of generic seil gas
attenuation factors inappropriate include:

01 Shallow soil contamination vapor sources {e.g., less than 15 fi below
foundation level), and one or more of the following:

o buildings with significant openings to the subsurface (e.g., sumps,
unlined crawlspaces, carthen floors), or

o significant preferential pathways, cither naturaliy-occurring and/or
anthropogenic (see discussion below under “Whalt Should I Kecp
in Mind When Evaluating Data™), or

o buildings with very low air exchange rates (e.g., < 0.25/r} or very
high sustained indoor/outdoor pressure differentials (e.g., > 10
Pascals).

If YES - check here, briefly document the issues below, and proceed to Site-
Specific Assessment - Question 6.

IfNO - check here, bricfly document the rationale below and document on the
Summary Page that the soil gas data indicate the pathway is incomplete and/or
does not pose an unacceptable risk to human health, In this case, no further
assessment of the vapor intrusion pathway is recommended.

If sufficient data (of acceptable quality) are nat available - check here, go to
Summary Page and document that more information is needed. We recommend
the next step be expeditious collection of the needed data in accord with proper
DQOs or proceed to Question 5. When additional data are collected, Question 4
can then be revisited with the newly collected data to re-evaluate the
completeness of the vapor intrusion pathway.

What is the goal of this question?

Question 4 is intended to allow a rapid screening of available site data using measured or
reasonably estimated groundwater and/or soil gas concentrations. The term “measured or
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reasonably estimated” is used above (and throughout this document) in recognition of the
fact that measurements adjacent to or in all buildings of concern may not be practical or
necessary. For example, groundwater concéntrations beneath buildings are commonly
estimated from concentrations collected in wells distributed about a larger arvea of
interest.

2 How should data be used in this question?

Question 4 calls for comparison of site data with generic target media-specific
concentrations given in Tables 2(a), 2(b), and 2(c). These target media-specific
concentrations correspond 1o indoor air concentrations associated with a specific
incremental lifetime cancer risk of (a) 10, (b) 10°, (c) 10 or a hazard quotient greater
than t (whichever is more restrictive). Under this question, the user selects the
appropriate screening risk level for the site and compares the soil gas and/or groundwater
concentrations observed at the site to the cotresponding target media concentrations in
the table. If the detection limit for any constituent of potential concern is above its target
screening level, we recommend the user continue the evaluation as though the target level
is exceeded.

In order to select the appropriate target media concentrations for comparisen, it is
important to identify whether a source of vapors in an area occurs in the unsaturated zone
(contaminated soil). This allows the site data to be segregated into two categories: a) data
representing areas where contaminated groundwater is the only source of contarninant
vapors, and b) data representing areas where the underlying unsaturated zone soil
contains a source of vapors. In case (a) either the groundwater or soil gas targel
concentrations in Tables 2(a), 2(b}, or 2(c) are generally appropriate to use. In case (b),
we recommend that only soil gas target concentrations and soil gas samples collected
above the vapor source zone be used. This is because the groundwater target
concentrations have been derived assuming no other vapor sources exist between the
water table and the building foundation. However, we recommend that groundwater data
still be evaluated, particularly if a contaminant plume extends beyond the unsalurated
zone source, but the evaluation be performed only in conjunction with an evaluation of
soil gas data. In either case, because of the complexity of the vapor intrusion pathway,
we recommend that professional judgment be used when applying the target
concenirations.

This screening approach is based on a conceptual model that assumes diffusive transport
of vapors in the unsaturated zone. Consequently, we recomumnend the target
concenirations used in this secondary screening not be applied to data from sites in which
advection significantly influences vapor transport. Thus, the exclusionary criteria listed
above in Questions 4{f) and 4(i} are designed to identify those situations in which
advective vapor fransport may result in unattenuated or enbanced vapor intrusion (e.g.,
shallow vapor sources at depths less than 15 {t below foundation level and buildings with
significant openings to the subsurface, or very high sustained pressure differentials, or
significant vertical preferential pathways).
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3 What is in Tables 2(a), 2(b), and 2(c) and how did we develop them?

Tables 2(a), 2(b), or 2(c) contain generally recommended target concentrations for indoor
air, soil gas, and groundwater for each chemical listed. A separate table is J}rovided for
each of the three cancer risk levels considered (a) 10, (b) 107, and (c) 10° including
non-cancer risk values where applicable for Hazard Quotient = [. Details rcgarding the
derivation of Tables 2(a), 2(b}, and 2(c) are provided in Appendix D. The tabulaied
mdoor air concentrations are risk-based screening levels calculated following an
approach consistent with EPA’s Supplemental Guidance for Developing Soil Screening
Levels for Superfund Sites (EPA, 2002). These recommended target indoor aiv
concentrations were calculated using toxicity information current as of the date indicated
on the tables. The user is encouraged to visit the EPA web-page to determine whether
updated tables are available.

The soil gas and groundwater target concentrations were calculated o correspond to the
target indoor air concentrations using media-specific attenuation factors. Shallow soil
gas (e.g., subslab gas and soil gas measured at 5 feet or less from the base of the
foundation) is conservatively assumed to intrude into indoor spaces with an attenuation
factor of 0.1. Note that in general samples taken less than 5 feet below the building
foundation are not recommended unless the sample was taken from directly under the
foundation slab or repeated sampling is performed to ensure a representative soil gas
valne. For deep soil gas {(e.g., soil gas samples taken at depthg greater than
approximately 5 feet below the foundation level), an attenuation factor of 0.01 (generally
considered reasonably conservative) s used to calculate target concentrations. For
groundwater, an attenuation factor of 0.001 (generally considered reasonably
conservative) is used in combination with the conservative assumption that the
partitioning of chemicals between groundwater and soil vapor is assumed to obey
Henry’s Law. (Note that if the risk-based concentration calculated for groundwater falls
below the chemical’s MCL, the MCL is recommended as the target concentrations.)
EPA generally considers the attenuation factors used in this guidance to be reasonable
upper bound values based on data from sites where paired indoor arr, soil gas and
groundwater samples were available (see Appendix F), and also theoretical
considerations.

4. How do you know if you have usable data?

In comparing available site data to the target media-specific target concentrations in
Table 2, we recommend that DQOs used in collecting the data be consistent with DQOs
for the vapor intrusion pathway and that the sampling issues specific to cvaluating this
pathway be considered (see Appendices A and E). Some examples of sampling issues
that we recommend be considered are: 1) groundwater samples be taken from wells
screened (preferably over short intervals) across the top of the water table (only volatile
contarminants in the uppermost portions of an aquifer, including the capillary fringe, are
likely 10 volatilize into the vadose zone and potentially migrate into indoor air spaces); 2)
fluctuations in water table clevation can lead to elevated source vapor concentrations and
thus, we recommend soil gas samples be considered in these areas; 3) we reconmmmend soil
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gas samples be taken as close to the areas of interest as possible and preferably from
dircctly underneath the building structure; and 4) as vapors are likely to migrate upward
through the coarsest and/or driest material, we recommend that soil gas samples be
collected from these materials. More detail regarding considerations for using
groundwater and soil gas data to evaluate the vapor intrusion pathway are provided in
Appendix E.

5 What should I keep in mind when evaluating data?

It is important to consider whether significant preferential pathways could allow vapors
to migrate farther and at greater concentrations than expected. For purposes of this
guidance, a preferential pathway is a naturally-occurring and/or anthropogenic subsurface
‘pathway' that is expected to have a high intrinsic gas permeability (vadose zone) or high
canductivity (saturated zone) and thus influence the flow or migration of contaminated
vapors or groundwater. A preferential pathway is likely to have a significant influence
on vapor intrusion if it is of sufficient volume and proximity to a currently accupied
building so that it may be reasonably anticipated to influence the migration of
contaminants to, or into, the building. Significant vertical preferential pathways may
result in higher than anticipated concentrations in the overlying near surface soils,
whereas significant horizontal preferential pathways may result in elevated
coneentrations in areas on the periphery of subsurface contamination. Naturally
occurring preferential pathways may include fractured vadose zone geology or very
permeable soils located between a relatively shallow source of contamination and a
building. Anthropogenic preferential pathways may include utility conduits or
subsurface drains that are directly connected to a building and a source of vapors. In
highly developed residential areas, extensive networks of subsurface utility conduits
could significantly influence the migration of contaminants. EPA recommends that
buildings with significant preferential pathways be evaluated closcly even if they are
further than 100 feet from the contamination.

6. What if I have bulk soil data?

Soil (as opposed to soil zas) sampling and analysis is not currently recommended for
assessing whether or not the vapor intrusion pathway is complete. This is because of the
large uncertainties associated with measuring concentrations of volatile contaminants
introduced during soil sampling, preservation, and chemical analysis, as well as the
uncertainties associated with soil partitioning calculations. Thus, bulk soil target
concentrations were not derived and the use of bulk soil target concentration is not
generally recommended. Note however, if a NAPL source is suspected, a soil sample
may be necessary to determine whether a NAPL source is present.  Also, bulk soil
concentration data could be used in a qualitative sense for delineation of sources, where
appropriate, For example, high soil concentrations would indicate impacted soils;
unfortunately; the converse is not always true and it is our judgment that non-detect
analytical results can not be interpreted to indicate the absence of a vapor source.
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B. Secondary Screening — Question #5: Semi-Site Specific Screening

Q35(a): Do groundwater and/or soil gas concentrations for any constituents of
protential concern exceed target media-specific concentrations by a factor
greater than 507 (Evaluation of limited site data in Question 5 allows the user to
potentially screen sites using target concentrations that are higher by a factor of
up to 50 times greater than the generic target concentrations used in Question 4.
I observed concentrations are greater than 50 times the generic target
concentrations, we recommend expeditious site-specific evaluation.)

If YES - check here and briefly document the issues below and go to Site-
Specific Assessment - Question 6.

_ N _ IfNO - check here and continue with Question 5(b).

(Q5(b): Are there site conditions and/or data limitations under which we would not
recommend the vwse of scmi-site specific attenuation factors (based on the
Johnson-Ettinger Model)? (To determine whether use of the Johnson-Ettinger
model is appropriate, we recommend the user consider an appropriately scaled
and updated Conceptual Site Model (CSM) for vapor intrusion (see Appendix B)
and DQOs (see Appendix A). We also recormmend users refer to Appendix G,
which lists the limitations of the Johnson-Ettinger Model.)

Factors that, in our judgment, typically make the use of semi-site specific
atfenuation factors inappropriafe include:

{1 Very shallow vapor sources (e.g., depths Jess than 5 ft below foundation
level); or
O Relatively shallow vapor sources (e.g., depths less than 15 fi below
foundation level), and one or more of the {ollowing:
o buildings with significant openings to the subsurface (e.g., sumps,
unlined crawlspaces, carthen floors), or
o significant preferential pathways, either naturally-occurring and/or
anthropogenic (see discussion in Question 4}, or
o buildings with very low air exchange rates {(e.g., < 0.25/w) or very
high sustained indoor/outdoor pressure differentials (e.g., > 10
Pascals), or
o soil types outside the range shown in Table 4, or
1 Any other situation for which the Johnson-Ettinger Model is deemed
inappropriate.

If YES - check here and briefly document the issues below and go to Site-
Specific Assessment - Question 6. '

5{ If NO - check here and continue with Question 5(c).
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_ If sufficient data (of acceptable quality) are not available - check here and skip to
Summary Page and document that more information is needed. We recommend
that the next step be expeditious collection of the needed data in accord with
proper DQOs. Question 5 can then be revisited with the newly collacted data to
re-evaluate the completeness of the vapor intrusion pathway.

(5(c): Are the depth to vapor source and the overlying unsaturated zone soil type
adequately characterized in areas with inhabited buildings (or areas with the
potential for fiture development of inhabited buildings)?

j I YES - check here and continue with Question 5(d)} below.

[f NO - cheek here, go to Summary Page and document that more information is
needed. We recommend the next step be expeditious collection of the needed
data‘in accord with proper DQOs. Question 5 can then be revisited with the
newly collected data to re-evaluate the completeness of the vapor intrusion
pathway.

Subsurface Source Identification

Q5(d):Is there any potential contamination (source of vapors) in the unsaturated
zone soil at any depth above the water table? (In our judgment, if there is a
contaminant source in the unsaturated zone, soil gas data are needed to evaluate
the vapor intrusion pathway in the vicinity of the source and, consequently, use of
the groundwater target concentrations may be inappropriate. However, we
recommend that groundwater data still be ecvaluated, particularly if a contaminant
plume extends beyond the unsaturated zone source, but that the evauation be
performed only in conjunction with an evaluation of soil gas data. Other vapor
sources that we believe typically make the use of groundwater target
concentrations inappropriate include: 1) those originating in landfills where
methane may serve as a carrier gas; 2) those originating in commercial/industrial
settings {such as dry cleaning facilities) where vapor can be released within an
enclosed space and the density of the chemicals’ vapor may result in significant
advective transport of the vapors downward through cracks/openings in floors and
into the vadose zone; and 3) leaking vapors from underground storage tanks. In
these cases, diffusive transport of vapors is often overridden by advective
transport and the vapors may be transported in the vadose zone several hundred
feet from the source of contamination.)

If YES - check here and skip to Soil Gas Assessment - Question 5(f) below.

3{ If NO - check here and continue with Groundwater Assessment - Question 5(e)
below.
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Groundwafter Assessment:

Q5(e}:Do measured or reasonably cstimated groundwater concentrations exceed the

target media-specific concentrations given in Tables 3(a), 3(b), or 3(c) for the
appropriate attenuation factor (given that the conditions listed above in 5(b) are
not present and that sampling issues described Appendix E have bezn
considered)?

If YES - check here, document the soil type, depth to groundwater and
attenuation factor used in the assessment on the summary page, and document the
representative groundwater concentrations on Table 3. If soil gas data are
available, proceed to Seoil Gas Assessment - Question 5(f) below, otherwise
proceed to Site Specific Assessment - Question 6.

[f NO — check here and document that the groundwater data indicate that the
pathway is incomplete and/or does not pose an unaccepiable risk to human
health on the Summary Page. In order to increase confidence in the assessment
that the pathway is incomplete, EPA recomumends that soil gas data also be
evaluated following the soil gas assessment guidelmes below (Question 5(f)).

Seil Gas Assessmert;

Q5():

L

Do measured or reasonably estimated soil gas concentrations exceed the
target media-specific concentrations given in Tables 3(a), 3(b), er 3(c) for the
appropriate attenuation factor (given that the conditions listed above in 5(b) are
not present, or that other site specific factors make consideration of this analysis
inappropriate, and that sainpling issues described in Appendix E have been
considered)?

IfYES - check here, document the soil type, depth to source and artenuation
factor used in the assessment on the summary page, document representative soil
gas concentrations on Table 3 and proceed to Site Specific Assessment -
Question 6.

1f NO — check here and document that the subsurface vapor to indoor air pathway
is incomplete and/or does not pose an unacceptable risk to human health on the
Summary Page. In this case, we recommend no further assessment of the vapor
intrusion pathway.

What is the goal of this question?

The goal of this question is to provide a means of evaluating the vapor intrusion pathway
using tables of generally recommended target media-specific concentrations that
incorporate limited site-specific information. Specifically, Question 5 factors in
consideration of soil type and depth to source in screening the available groundwater and
soil gas data. Soil gas- and groundwater-to-indoor air attenuation factors generally
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depend (as described in Appendix G) on building characieristics, chemical type, soil type,
and depth of the source (which is defined as either a measured soil gas concentration at
the specified sample collection depth below the building, or the ground water
concentration at the depth of the water table). By using the Johnson and Ettinger Model
(1991) and keeping all factors besides source depth and soil type constant {(and
reasonably conservative), a set of attenuation factors can be derived that allows for the
selection of senni-site specific target media concentrations that are more representative of
the user’s site. The semi-site-specific target values provided in Question 5 are less
conservative (higher by a factor of 2 to 50 times, depending on seil type and depth to
source) than the generic screening values used in Question 4. The increase in target
concentrations correspends 10 a decrease in the calculated attenuation factors as depth to
source increases and so1l type becomes finer grained (see Figures 3(a) and (b) and
Section 3 below). Inour judgment, if observed concentrations are greater than 50 times
the generic target concentrations provided in Question 4, there is no benefit in using the
criteria in Question 5 and we recommend expeditious site-specific evaluation.

2, How do you use the Graphs and the Tables?

The user selects a representative attenuation factor for soil gas from Figure 3(a) and for
groundwater from Figure 3(b} based on measured site-specific information about soil
type and depth to source. The selected attenuation factors are then rounded up to the
nearest attenuation faclor shown in Figure 3. Then, the columns in Tables 3(a), 3(b), and
3(c) corresponding to the attenuation factors selected from Figure 3(2) or 3(b) can be
used to determine the appropriate target media concentrations for this fevel of screening.
The values in Tables 3(a), 3(b), and 3(c) were derived as discussed tn Appendix D.

3. How did we develop the media-specific target concentrations?

The Johnson and Ettinger (1991) Model was used as described in Appendix G to
calculate the attenuation factors shown in Figures 3(a) and 3(b). Generally recasonable
building characteristics were selected and held constant in these calculations and the
chemicals were assumed not to degrade. To capture the effect of changes in soil
properties, the U.S. Soil Conservation Service (SCS) so1l texture classifications were
considered, and a subset of these was selected. This subset was chosen so that their
relevant properties (porosity and moisture content) would coliectively span the range of
conditions most commonly encountered in the field. Then, plots of attenuation factor
versus depth were calculated, and these resulis are presented in Figures 3() and 3(b).
The two graphs are different because the soil gas attenuation factors (Figure 3(a)) do not
have to account for transport across the capillary fringe whereas the groundwater
atienuation factors (Figure 3(b)) do. Details of the input parameters and calculations used
to derive the graphs are included in Appendix G.

4. What should you keep in mind when using the graphs?

The generally recommended depth to source used to select a scenario-specific attenuation
factor is: 1) the vertical separation between the soil gas sampling point and the building
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foundation for use of Figure 3(a), or 2) the vertical separation between the water table
and the building foundation for use of Figure 3(b). Note that we recommend that
groundwater or soil gas samples collected at depths less than 5 feet (1.5 m) below the
building foundation not be evaluated with these graphs. 1f contaminated groundwater is
within 5 feet of the foundation level, or if the only soil gas samples available for
screening were obtained from depths less than 5 feet below foundation level and the soil
gas concenirations are greater than target levels, we recommend the user perform a site
specific assessment. If the depth to source across the site varies, we recommend that the
minimum depth be used mn this assessment.

We recommend that the soil type used to select a scenario-specific atienuation factor
represent the material most permeable to vapors between the building foundation and the
containinant source (e.g., the coarsest and/or driest soils). The graphs below use the U.S.
Soil Conservation Service system of soil ¢lassification, in which the soil texture classes
are based on the proportionate distribution of sand, silt and clay sized particles in soil.
The senerally preferred method for determiining the SCS soil class is to use lithological
information combined with the results of grain size distribution tests on selected soil
samples. Table 4 below has been developed to assist users in selecting an eppropriate
SCS soil type in cases where lithological and grain size information is limited. Note that
in Table 4 there is no soil texture class represented as consisting primarily of clay.
Exclusion of clay was dehiberate since homogenous unfractured clay deposits are rare.

Table 4. Guidance for selection of soil type curves in Figures 3(a) and 3(b}.

If your baring log indicaies that the following materials | Then we reconunend the

are the predominant soil types ... following texture
classification when obtaining
the altenuation factor.

| Sand or Ciravel or Sand and Gravel, with less than about 12 % fines, | Sand
where “fines” arc smaller than 0.075 mm in size.

Sand or Silty Sand, with aboul 12 % 1o 25 % {ines Loamy Sand

Silty Sand, with about 25 % to 50 % fines Sandy Loam

Silt and Sand or Silty Sand or Clayey, Silty Sand or Sandy Sili or " Toam
Clayey, Sandy Silt, with about 50 to 5 % fines
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5 Rationale for Selecting Semi-Site Specific Attenuation Factor and Reference(s):
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Tabie 1! Ctuestion 1 Summary Shest.

Check Here if

K nown or
Is Chemical Reasonably
Sufficiently | Is Chemlcal Sufficiently | Suspected To
CAS Na. Chemical Toxic? ' Volatile? ? Be Present *
83320/ Acenaphthens YES YES
75070 Acelaldehyde YES YES
6764 1| Acetone YES YES
75058 | Acetoniirile YES YES
98862 | Acetophenong YES YES
107028{ Agralein YES YES
107 131] Acrylonitrile YES YES
309002 [Akdrin YES YES
319646]alpha-HCR (alpha-BHC) YES YES
62533 Aniline YES ND NA
120127| Anthracene NO YES NA
56553|Benz(ajanthracens YES NQ MNA
100527 |Benzaldehyde YES YES
71432[Benzene YES YES v
50328 | Banzo{a)pyrene YES NO NA
205992| Benzo{b)luoranthene YES YES
207089 Banza{k)fluorantheng NQ KO NA
B85850{Benzaic Acid [ NG NA
100516]Benzy! alcohol YES NC NA
100447 Benzylchioride YES YE3S
91587 beta-Chioronaphthalene YES YES
319857 ] bela-HCH [bela-8AC) YES NO VA,
92524 [Biphenyl YES YES
111444 Bis(2-chloroeinyijether YES YES
108601] Bis(2-chioroisopropyljeiner YES YES
117817 9is{2-ethyinexyllphthafate NG NO NA
542881 Bis{chloromethyllether YES YES
75274 |Bromodithlaromethane YES YES
75252 Bromofarm YES YES
10699011 3-Buladiens YES YES
71353|Bulanal YES NO NA
85687 | Butyl benzyl phihalale NO NG MA
86748|Carbazele YES NO NA
75150 Carbon disulfide YES YES
56235|Carbon telrachioride YES YES
577ra9]Chlordane YES YES
126808| 2 -Chioro-1,3-butadiene (chlcroprene) YES YES
108307 [Chiorobenzene YES YES v
1096893 t-Chlorobutane YES YES
124481 Chlorcdibromomethane YES YES
75456]Chicrodifluoremethansa YES YES
79003 Chioroathang {ethy! chlodde} YES YES
67663 Chioroform YES YES
55578]2-Chlorophanol YES YES
752086]2-Chloropropane YES YES
218019 Chrysene YES YES
156592 cis-1,2-Dichloroethylony YES YES
123738 Crolonaidehyde (2-butenal) YES YES
98625 [Cumene YES YES
728500 YES NO [
72559{DDE YES YES
50293|DDT YES ND NA
53703]|Bibenz{a,hjanihracene YES NO NA
132649] Divenzofuran YES YES
9612811,2-Dibroma-3-chlorpropana YES YES
106934[1,2-Dibromoeihane (ethylene dibromide) YES YES
541731]1.3-Dichigiobenzens YES YES "
955011 1,2-Dichlorobenzene YES YES o
1064£7]1,4-Dichiorgbenzane YES YES
91941|3,3-Dichloiobenzidine YES NO MA
75718| Dichlorad ifluoromethane YES YES
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Takle 1; Question 1 Summary Sheet,
Chack Here if
Known or
Is Chemical Reasonably
Sufficiently Is Chemicel Sufficiently | Suspacted To
CAS No. Chemical Toxic? Yolatile? Be Present ’
75343[1.1-Dichlorosthane YES YES Y4
107662| 1.2-Dichioroathane YES YES LV
75354|1.1-Dichlorcethylene YES YES
1208322 &-BDichlorophenol YES NO NA
78875/1,2-Cichloropropaae YES YES
542756]1,3-Dichloropropene YES YES
6057 1| Dieldrin YES YES
84662 | Diethylphthalale YES NO NA
105679 2,4-Dimethylphendl YES NO NA
131113 Dimethyiphihalate MA NO N&
84742 Di-n-buly! phthalate NG NO NA
53452 1/ 4,6-Dinitre-2- melhyiphenol {4,6-ginitro-o-cresol) YES NOD NA
51285|2 4-Dindrophanol YES NG NA
121142|2 4-Dinitrotoluena YES NO NA
806202|2,6-Dinilrctohians YES NQ NA
117B40[ Di-n-octyl phihalale NO YES NA
115247 |Endosulfan YES YES
72208 Endrin YES WD NA
106898 |Epichiarohydrin YES YES
60297 |Ethyl giber YES YES
141786|Ethylacetale YES YES
1004 $4[Ethylbenzene YES YES (¥4
7521B)Ethylene oxide YES YES
97622|Ethylmethacrylate YES YES
208449Q|Fluorantheng NQ YES NA
B87 37| Fluorene YES YES
110009} Furan YES YES
58899} gamma-HCH {Lindane) YES YES
T€448| Heplachlor YES YES
1024573[ Heptachlor epoxide YES NO NA
87683 Hexachlore-1,3-butadiense YES YES
118741 Hexachlorabenzeng YES YES
77474 Hexachlorocyclopentadiens YES YES
67721|Hexachlcroethane YES YES
11054 3] Hexane YES YES
74908 Hydrogen: cyanide YES YES
193355|Indeno(1.2.3-co)pyrene NO NO NA
78831 | Isobutanol YES YES
78591 Isophorone YES NO NA
7438976 Mercury {elemental} YES YES
126987 IMathacrylonitrils YES YES
72435| Methoxychlor YES YES
79209|Methyl acatala YES YES
96333]Melbyl acrylate YES YES
74839 [Meihyi bromide YES YES
7487 3| Methyl chloride {chioromethane) YES YES
108872 Meihylcyclohexane YES YES
74853 |Meihyiene bromide YES YES
75092 Methylane chlorde YES YES
78933 Melhyielhylketone {2-butanone) YES YES
10810 1| Melhylisobutylkelone YES YES
B80626|Methyimethacnylate YES YES
B1576| 2-Methyinaphthalene YES YES
108394 3-Methylpheno! {m-cresol) YES NO NA
05487 [ 2-Methyiphenol {o-cresol) YES NO NA
106455/4-Methyipheno! [p-cresol) YES MG NA
03051 | m-Nitrotoluene YES ND WA
1634044 MTBE YES YES
108383 |m.Xylene YES YES
91203{Naphthalene YES YES
104518 n-Butylbenzene YES YES
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Table 1: Question 1 Summary Sheet.

Chick Here if
Known or
Is Chemical Reasonably
Sufficlantly Is Chemical Sufficiently | Suspected To
CAS Ng, Chemical Toxic? ' Volatile? Be Present *
58953 | Nitrobenzene YES YES
100027 |4-Nilrephenol YES NO NA
7846%[2-Nilropropane YES YES
924 163 N-Nitrosp-di-n-bulylamine YES YES
621647 IN-Nitrosodi-n-propylamine YES NQ NA
86306/ N-Nitrosogiphenylamine YES NO NA
103651|n-Propyibenzene YES YES
9872210-Nitrcioluene YES YES
095476 |o-Xylene YES YES
1064783p-Chloroaniline YES ND NA
87B65|Pentachlorophenal YES NO NA
108952|Phenol YES MO NA
9990 p-Nitrolplusne YES NG NA
106423 |p-Xyleng YES YES
128000 | Pyrene YES YES
110861 |Pyridine YES N NA
135988 se¢-Bulylbenzene YES YES
100425]Styrene YES YES
98066 ler-Butylbenzene YES YES
630206[1,1,1,2-Tetrachloraethane YES YES
79345]1.1,2.2-Tetrachloroethane YES YES
127184] Tetrachloroethylena YES YES v
108863 Toluena YES YES
8001352| Texaphane YES ND A
156603/ lrans-1,2-Dichioroethylene YES YES
76131 1,1,2-Trichloro-1,2,2riltluoroethang YES YES
120821]1,2,4-Trichlorobenzene YES YES
790058{1,1,2-Trichloroelhane YES YES
71558]1,1,1-Trichlorcathane YES YES
79016] Trichiorgethylene YES YES Y
75694 | Trichiorofluoromethane YES YES
95854} 2.4.5-Trichlgrophengl YES NO NA
88062 2,4 B-Trichloraphenol YES NQ NA
9618411,2,3-Trichloropropane YES YES
85636(1,2,4-Trimethylbenzane YES YES
10867B[1,3.5-Trimethylbenzene YES YES
108054 | Vinyl acetate YES YES
75014} Vinyl chloride {chioroethene) YES YES ¥4

' A chemical Is considered sufficiently Loxic if the vapor concenlralion of the pure component (sea Appendix O] pases an incrementat llfelime

cancer risk greater than 10°* or a non—cancer hazard index greater than 1.

2 A chemical is considered sufficiently volalile i its Henry's Law Constantis 1 x 10 alm-m”/mo! or graaler (US ERA, 1991).

? Users should check off compounds thal meet the criteria for loxicily and volatility and are known of reasonably suspected to be presani.
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Table 1: Comparison of Spring 1997 WQMP Groundwater Data with USEPA Screening Levels
TOC Target GW
Elevation Total Total # of Contaminant of Cone. as of | Screening Level||Concentration (Table
|_Monitoring Well (NGVD} [Depth (f.) Well Type Samples Concern 1997 (ug/L)l| (Table 2¢, 10 3c, 109
[Depth = 0 - 50 feet
[NA-A1 302.38 17 Overburden 4 Tetrachloroethene <1.0 5
Trichloroetheneg <1.0 5
1,2-Dichloroethane <1.0 5
Vinyl Chioride <1.0 2
1,1-Dichloroethane <1.0 2200
Benzene <1.0 5
Chlprobenzens <1.0 390
1,2-Dichlorebenzene <10 2600
Ethyibenzene <1.0 700
NAI-D1 272.62 7 Qverburden 4 Tetrachloroethene <5.0 5
Trichloroethene <5.0 5
1.2-Dichlorogthane <50 5
Vinyl Chloride <5.0 2
1, 1-Dichloroethane <5.0 2200
Benzene <5.0 5
Chlorobenzene <5.0 390
1,2-Dichlorobenzena <5.0 2600
Ethylbenzene <5.0 700
FW19 249.11 16.5 |Overburden 7 Tatrachlgrgathene <5.0 5
} Trichloroetheneg <5.0 5
Firomeuds [of wo RS detecied 1,2-Dichioroethane <5.0 5
Vinyl Chloride <5.0 2
1,1-Dichlorpethane <50 2200
Benzene <5.0 5
Chiorobenzene <5.0 3480
1,2-Dichlombenzene <5.0 2600
| Ethylbenzene <5.0 700
[Fwis 252.93 18 JOverburden 4 Tetrachloroethene <5.0 5
o Trichioroetheneg <5.0 &5
U romads efF [AID VdCs cdofe dd 1,2-Dichloroethane <50 5
: Vinyl Chloside <5,0 2
1,1-Dichloroethane <5.0 2200
Benzene <5.0 5
Chlorobenzene <5.0 390
1,2-Dichlorobenzene <5.0 2600
Ethylbenzene <5.0 700
Fl23 U roweds of MO V0G deles
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Table 1: Comparison of Spring 1997 WOMP Groundwater Data with USEPA Screening Levels
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DRAFT

Table 1: Camparison of Spring 1997 WQMP Groundwater Data with USEPA Screening Levels
TOC Target GW
Elevation Total Total # of Contaminant of Conc. as off Screening Level(|Concentration (Table
Maonitoring Well {(NGVD) |Depth (ft.) Well Type Samples Congern 1997 {ug/L) ] (Table 2¢, 10% 3¢, 10%)
MP-L-35 262.57 24.5 |Shallow Bedrock 4 Tetrachlgroethene NS 5
Trichloroetheng NS 5
1,2-Dichlorpethane NS 5
Vinyl Chloride NS 2
1,1-Dichloroethane NS 2200
Benzene NS 5
Chlorobanzene NS 380
1,2-Dichlorobenzene N3 2600
Ethylbenzene NS 700
\FW23 270.18 26.3  |Overburden/Shatlow Bedrock 4 Tetrachlorosthens <5.0 5
{Couplet Trichloroethene <5.0 5
FW230) 1,2-Dichloroethane <5.0 5
Vinyl Chloride <5.0 2
1,1-Dichloroethane <5.0 2200
Benzene <50 5
Chlorohenzene <5.0 390
1,2-Dichlorobenzensg <5.0 2600
Ethylbenzene <5.0 700
W24 256,98 27 Qyerburden/Shallow Bedrock 7 Tetrachloroethene <5.0 5
[{Coupiet Trichloroethene <5.0 5
Fw240) 1,2-Dichloroethane <50 5
Nes Yok t?# Y rhnds Vinyl Chioride <5.0 2
\ remand ot YV <l 1,1-Dichloreethane <5.0 2200
Benzene <5.0 5
Chlgrobenzeng <5.0 390
1,2-Dichlorobenzeng <5.0 2600
Ethyibenzene <50 700
FWO0B 270.95 27.5 |Shaliow Bedrock 4 Tetrachloroethena <5.0 5
(Couplet Trichloroethene =<5.0 5
LESW) 1,2-Dichioroelhang <5.0 5
Vinyl Chloride <5.0 2
1.1-Dichloroethang <5.0 2200
Benzene <50 5
Chlorobenzeng <5.0 390
1,2-Dichlorabenzene <5.0 2600
Ethylbenzene <5.0 700
Page 3of 8 T/ProjfCannons/Tinkhams Garage/indoor Air Backup Data.xls/Sheet3



Table 1: Comparison of Spring 1967 WOMP Groundwater Data with USEPA Screening Levels
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Table 1: Comparison of Spring 1997 WQMP Groundwater Data with USEPA Screening Leveis DRAFT

TOC Target GW
Elevation Total Total # of Contaminant of Cone, as of| Screening Level||Concentration (Table
Monitoring Well {NGVD) |Depth (f1.) Well Type Samples Concern 1997 {ug/L) | (Table 2c, 10" 3c, 10'6)

FW17 233.27 42.7 1Overburden/Shaliow Bedrock 5 Tetrachloroethene <5.0 5
Trichloroethene <5.0 5
1,2-Dichloroethane <5.0 5
Vinyl Chioride <5.0 2
1,1-Dichloroethane <5.0 2200
Benzene <5.0 5
Chlorobenzene <5.0 320
1,2-Dichlorobenzene <5.0 2600
Ethylbenzene <5.0 700

Depth = 50 - 100 feet

IERT02 281.64 60 Intermediate Bedrock 10 Tetrachlorgethene <5.0 5

(Couplet Trichlorcethene <5.0 5

FW04} 1,2-Cichiorcethane <5.0 5
Vinyl Chloride <5.0 2
1,1-Dichloroethane <50 2200
Benzene <5.0 5
Chiorobenzene <5.0 390
1.2-Dichlorobenzene <5.0 2600
Ethylbenzene <5.0 700

ERT03 257 .43 &0 intermediate Bedrock 5 Tetrachloroethene <5.0 5
Trichloroethene <5.0 5
1,2-Dichloroethane <5.0 5
Vinyl Chloride <5.0 2
1,1-Dichloroethane <5.0 2200
Benzene <5.0 5
Chicrabenzene <5.0 390
1,2-Dichlorobenzene <5.0 2600
Ethytbenzene <5.0 700

ERTD4 266.67 60 Intermediate Bedrock 4 Tetrachlorpethene <5.0_ || 5 1
Trichloroethene <5.0 5
1,2-Dichloroethane <5.0 5
Vinyl Chioride <5.0 2
1,1-Dichloroethane <5.0 2200
Benzene <5.0 5
Chleorobenzene <5.0 390
1,2-Dichlorabenzene <5.0 2B00
Ethylbenzene <5.0 700
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Table 1: Comparison of Spring 1997 WQMP Groundwater Data with USEPA Screening Levels DRAFT
TOC Target GW
Elevation Total Total # of Contaminant of Conc. as of | Screening Leveil|Concentration (Table
Monitoring Well {NGVD) jDepth {ft.) Well Type Samples Concern 1997 (ug/L)|| (Table 2¢, 10%) 3¢, 10°%
EATO6 254.93 &0 Intermediate Bedrock 13 Tetrachioroethene <1.0 5
{licoupler Trichloroathene <1.0 5
[FW16) 1,2-Dichloroethane 2.7 5
Vinyl Chloride <1.0 2
1,1-Dichtoroethane 18 2200
Benzene <1.0 5
Chlorgbenzene <1.0 390
1,2-Dichlorobenzene 10 2600
Ethylbenzene <1.0 700
IDepth = 100 feet and Over
[Fwo3D 281.14 102 |Intermediate Bedrock 4 Tetrachloroethene <5.0 5
[lfCouplet Trichloroethena <5.0 5
FW03) 1,2-Dichloroethane <5.0 5
Vinyl Chloride <5.0 2
1.1-Dichiproethane <5.0 2200
Benzene <5.0 5
Chlorobenzena <5.0 320
1,2-Dichlorobenzene <5.0 2600
Ethylbenzene <5.0 700
FWOBD 274,12 102 Intermediate Bedrock 10 Tetrachlorosthene <5.0 5
(Couplet Trichloroethene <5,0 5
FWOB) 1,2-Dichioroethane <5.0) 5
Vinyl Chloride <5.0 2
1,1-Dichioroethane <5.0 2200
Benzene <5.0 5
Chlerobenzene <5.0 390
1,2-Dichlorobenzene <5.0 2600
Ethylbenzene <5.0 700
FWw24D 258.23 205 Intermediate/Deep Bedrock 8 Tetrachloroethene «5.0 5
jliCoupiet Trichlorosthene <5.0 5
LFW24) 1,2-Dichloroethane <5.0 5
Vinyl Chioride 2J 2
1,1-Dichloroethane <5.0 2200
Benzene 54 5
Chlgrobenzene <5.0 380
1,2-Dichlorobenzene <5.0 2800
Ethylbenzene <5.0 700
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Table 1: Comparison of Spring 1997 WQMP Groundwater Data with USEPA Screening Levels DRAFT
TOC Target GW
Elevation Total Total # of Contaminant of Conec. as of || Screening Level| Concentration (Table
Monitoring Well | (NGVD) |Depth {it.) Well Type Samples Concern 1997 {ug) |} (Table 2¢, 10%) 3¢, 10%)
Fwz1D 257.45 205 [Intermediate/Deep Bedrock 13 Tetrachloroethene <5.0 5
(Couplet Trichloroethene <5.0 5
FW21) 1,2-Dichloroethane <5.0 5
Vinyl Chloride 3J 2
1,1-Dichioroethane 22 2200
Benzene <5.0 5
Chlorobenzena =5.0 390
1,2-Dichlorobenzene 28 2600
Ethylbenzene 100 700
FW23D 260.77 205 intermediate/Deep Bedrock 5 Tetrachloroethene <5.0 5
(Couplel Trichloroethene <50 5
FW23) 1,2-Dichloroethane <5.0 5
Vinyl Chloride <5.0 2
1,1-Dichloroethane <5.0 2200
Benzene <5.0 5
Chlorobenzene <5.0 390
1,2-Dichlorobenzene <5.0 2600
Ethylbenzene <5.0 700
LGAW 252 A0 |imermediate/Deep Bedrock 63 Tetrachloroethene <1.0 5
Trichloroethene <1.0 5
1,2-Dichloreethane 1J 5
Vinyl Chioride <1.0 2
1.1-Dichloroethane 7.6 2200
Benzene 1.1 5
Chlorobenzens <1.0 390
1,2-Dichlorabenzens 5.2 2600
Ethylbenzene 1.6 700
LGSW 269.05 300 |intermediate/Deep Bedrock Tetrachloroethensa <1.0 5
ll[Couplet Trichlgrogthene 1.4 5
FWO6) 1,2-Dichioroethane 2.1 5
Vinyl Chicride 2.3 2
1,1-Dichloroethane 3.2 2200
Benzene 6.3 )
Chlorobenzene <1.0 380
1,2-Dichlorcbenzene <1.0 2600
Ethylbenzene 2.3 700
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Table 1: Comparison of Spring 1997 WQMP Groundwater Data with USEPA Screening Levels DRAFT

TOC Target GW
Elevation Total Total # of Contaminant of Conc. as of|| Screening Level|l Concentration (Table
Monitoring Well | (NGVD) _|Depth (it Well Type Samples Concern 1997 (ug/L)| (Table 2c, 10%) 3¢, 10°%)

||IERTO1 283.67 300 |Intermediate/Deep Bedrock 13 Tetrachloroethene <1.0 5
Couplet Trichloroethene 16 5
FWO05) 1,2-Dichloroethane <1.0 5
Vinyl Chloride <1.0 2

1,1-Dichloroethane 2 2200
Benzene <1.0 5

Chlorobenzene <1.0 390

1,2-Dichlorobenzene <1.0 2600

Ethylbenzene <1.0 700

' Seven out of the 10 samples collected at location MP-1-3S/R did not contain 1,2-Dichloroethane at concentrations above 5 ug/L.
2 Samples collected at NAI-A1, an upgradient, overburden monitoring well, did not exhibit concentrations exceeding screening levels. The screened interval at FWO0S5 is in
bedrock and the screened interval at NAI-A1 is in the overburden.
Exceeds Generic Groundwater Screening Level, USEPA Indoor Air Guidance, Table 2¢ (Risk=1x1 0%
_ Exceeds Groundwater Screening Level for Scenario-Specific Vapor Attenutation Factors, USEPA Indoor Air Guidance, Table 3¢ (Risk=1x10%)

Page 8 of 8 T/Proj/Cannons/Tinkhams Garage/Indoor Air Backup Data.xls/Sheet3




Third Five-Year Review Report for the Tinkham Garage Superfund Site
March 2009
40

Appendix B- Public Notice to Start Five-Year Review



N RoammatesHousing
Share NH

amf'l‘fmﬁlrﬂi

0 rrr- ows, Doy, NH,
not [ess then ‘sevan duy!, for lhraw nuncnlnm

waeks, tha last pubfication 1o be not sy

1oan (14) deya bators 3aid Firsd Tossday of .hnu.’y L]

P

T I3 FURTHER DRDERED that said Mﬂdmll.
-gach ol them, {la in wefd office \hair ploa, answear or
demurmor, In writing o said petifon and dalver &
ooy 10 Diaid M. Grofl, plainlifi's Atlarmay within thir-
ly [30] daye atwr gaid Fist Tusetay ol Jununry

009; pthanwias sald petdon shob te taken

hassd. .

At
Aayracnd Taybr
IOI‘QOIIUI!!IM D'IIIEOR’HOI”M
. Ih- d:ovl ontitled l17IIIlI.|’°"y
' ﬂmmnd'rni,br

DN-—‘!I.PED 11727, 12/04/08 |

I.EGAI. NOTICE I.EGAI. NOTICE

B I'ran‘-:elu:lu
s mniamnd

nﬂmpm ﬁm- Meou
2688 M Rnld.l.

7 NH

NEW P AWOHKSHOPSJPUBLIC HEAR-

INGB/CONCEPTUAL DISCLISEIO]

.[ID nitrative Work

A, Crowslis Corner Properiles, LLC {Mutfield

Publlalﬂnﬂ. Map 12 Lot 68 ~ Applicalion
Accaptince Hurbg lur Eita Plart lor 8

changa In use

m mﬂdmlll mmercil offica.
8. Landondamy Historkzal Somty. Map_ &, Lot

18-1 — Public Heariag for amdndmenls to
Cnndltlannllv Appravad Plan. of tha 1725
Londond:

o1
Fisical oo Sockey ol ; i
oxle iduskrisl Diskicl — — Zoning Onimlnu

- | Amendmanis Public Hi E
o Crdnanco mdﬁma Wu!leahup -

2Zonkog
Fanca mpu\al.mns roquested by

I3 cnudemmmmmuimmmmn
DN s .

LEGAI. NO'I'ICE I.EGAI. NOTICE

be made publicly available.

of contaminaced

groundwater onite and off-site.

cleatnp'is achneved.

W epa,ﬁov/ne}auperfundfsltesf ti

Mammot

SEPA

“United States
_Environmental Protection
" Agency New England

EPA Starts F1ve-Year Rewew of Tm_kham
" Garage Superfund Site .

The u. S _Frvironmental Protection Agency (EPA) has begun'its thlrd
Five-Year Réview of the Tinkham Garage Superiimd Site, Londonderry,
NH. Five-Year Reviews are réquired by taw and cecut every five years.
The reviews.determine if the cleanup undertaken at a site is
-protective of human health and the environnient. This Five-Year’
Review is ex ected o be completed b',l March 2009 and the resuILs wnll'

The Tinkham Garage Superﬁmd Site cieanup plan has mcluded
extension of muni¢ipal water and sewer lines 1o the sunoundmg area,’
or-site treatment by vacuum extraction and excavation of contaminat
ed soils, and extraction and on-site pretreatment and off-site reatment
undwater at the Town of Derry
ment works: Additional mensures hisve, also inc]uded m.ommrmg of .

Contaminants currentl\f mmammg at l.he site In.cIude Volatile Orgamc
Compounds (VOCs), primarily in the groundwater underlying the site. -
Soil cleanup is complete. Groundwarer momtnrmg will cum.mue until

i More mfonnatlon about the Ckanufha n be found ar
Road, Londondernr, NH Q}OS

wastewater rreat-

m or at the- Leach I..Ibra.ry. 2?6

Byron Mah Toll Free - .
1-888-372-7341, ext. 81249
mah.byron@epa.gov’ :

i Councll Cnambics, ©

; buk it B
porl crip L36.(570) LLY5N
ARIEHSSNWBLOWER &
n'de Afllnlsl

% Inch cul, I!dllr.mi
alorh, runa excelienl, S8,

IIIM 3 JIr\O stoge 1 crcle,

A\IDN BEER STEINS,
sheins. some wilh puthes
each, 3

¥ §1. o
LGat]
BATTER\’POWER
YHEE! . S

BICYCLE Suitcese, Paddia
DO Wy et e
-

%ﬂﬂn
321 SYSTEM sceln] con-
Cifiofa et 500
(578) PR ciee lpm

BBXEDITEMS
L g k-,ww

d, recarh, mett. Ever

aaboul 10 baees will sell
by b, or selire lol, bot M
al x5 . KB, -

o e

o CLASSIFIED CONNEGTION
| '

i | pokd. S50, (W3] 0

FISHER PRICE GESTRAX
Prick acuced Grr W plecs
n‘ rack § dotary trokns kots
¢ it gm pieci ol 270
Dﬁm mlmu et :aIF
WHLT leovt merioos

Il'dulhn. \rim mdu

au.vnm:en FOLDING
CHAIN LIk 006 CRATE
syalart awibin B4

GEEEATER Honda JROEX
Totiup & 'srvkesd, oty 11
IIDIII. 00t o

. 4570) 2 s

GOLD CHAIN 27, bk, bianét

n:kgblwuml e | -
- per 3
He- | M gratea). (919)

i e M5 4%,
Call (710} F-28 . ,:‘:‘m e
bty ‘.’L‘mﬁ?':.‘f‘..' : '. o rrﬂ ﬁ":
. ;- | denk chalry (2) U0 veh;
ot Tund ok telt maii- | Tioviar v Frala-Tobis, - o0,
Holned 568 Sl | trocks, roing & $ovS, chest
IIH $ikibetl ier. 3 A5

CWELOWER, ,
‘lhclrk sierl, Inrlh' Y

o R o e

SNDWBLUWER. Crofsman
.o, ' mdrl: varh,
run Jreat, 450, Arlen:
W, eler

ric 1hart, runs great, $40L.
I oHer 7 b, SO-BPEN

SHOWBLOWER Crattmac
*Sho, et gt 777 paih,
Pcsdm ?Ilktm

2

m
IJd\I ih\:?rlc shﬂ_ nlﬂ ol
wtort, a¥tocked conogy. ond
whericholat, il fire.

- (9Y) e

SHOWBLOWERS -
Mm!lisl. Tllfo M

HOSPITAL-BET, Invazary
tuimual, perfeti sanéliion,

firm,

LEGAL NOTICE

Notics is

LEGAL NOTICE

o 81 et o payart of .
n'I'I'I housohold

storags
arty of Potar Gon-t and Robart M
achedulad to ba sold at privals of pul

oo il 1o
Ak afier

12H S8, Seder resarves s cight bo reject

all tids. Cash only, Thia
12508 lnd II.IZ?M

DN - um TIE’?N

T MOHAWK DHIVE
LONDO&‘DERFI‘\’ NH M053

ary and
mmwilbapuhlnhﬁdm

aELFs'rnnme_,f

H|
helf rolls, 14
e |

LEGAL NOTICE LEGAI. NOTICE LEGAL NOTICE

SHOWBOARD: ANLE s’a
alEe 3 bots 4100,
- BLITTER- SNUH‘II.WM
ckntd,
TR
SHOW THROWER

Iui\mt.
174 {7

SPACE HEATEH. Fbmlu.

Cﬂ!l mn li.'r?l :
STEAM BUESY - “Ak mey im
Corps [t

"moshing, alsn bile nrwl.
atoun fopn, mic. dé.

Call [970] 45 15 -

LEGAL' NOTICE DF PI.IBI.IG HEA“%NG ‘ON Z&I‘II‘!B ORDIIIANI: -

"AMEND

) MENTS.
A blcm MMMMNMQW]CMMMmEW

propossd amendmants we
Plani Buard to ahlundlhoPortrI U:a‘l'adal
the Ordinance. The
Imglenerting the Jmmmmllonld mmm Mlaw Plln.
1 gurrinariod as

Dislnct (Seclion 2.5) of
Thnplopond changas

dUquialcl 1cdd usos
A Boclion

the Porrmitie!
Ihh Indmlm'l Diatrict und add naw
* Amand Bocilon 2.5. lrdml'hl
o Lnchumtrial Distridd.

Ilsodihd
2.22 2] DMrH Servlnu

mz]mu

Fla
Tabla,
123 = Fied-

. -Am-msmz.s mmummmdnwammzﬂ Fledoha
itriad Clatcd &

and ol

ol to [y i F1
, 28, 20
Ry

Dialrict
20-1, 2610, 26-11
AU, 31,5

&, 210, ¥ | e,
orqy)._sa.aa 39 (-1t portion onkyl, 41, 4, 42-

I
M 6, 41-7.“&45.. 45-%,45-

Z
T

1 mlm ALLFEE'ENF

'cnaFT TTEMS. urudelk

My, eaciric: stert, good an- |-
out. ety ol

4 ASSEMBLED wooden vlll-
Aly coris plug bookcose &
Kenmore mlr.rwnvt. S5
“ Gl 300

s
COGKING RANGE - I vary

a0kl Vorking -condlllan,
.\hmnu. !rucrlv aoad

FREE REFRIIT-ERATDR B
HEEDS C\.EMIINE .
-

GARAGE DO 3
with | llmh. OR wmr
walled. (76

m
mosth bla

D) - | ook absiin, FIGL 1978) 7-

I i
cHlwnd conailn. $25.
Call (579 14234

LEA‘IHEH COUCH & CHAIR
~WITH OTTOMAK, wigbock

'll!rtd chalry, §175. ('I'III

s, bertfet mlnn
% m'ir Durk e |-
with 1 leels; § :nuln. hiiich

SiMitest aiier. (vmm

DINIHG "ROOM -$ET oa
wdre tobi, 4 umhn&
r.md 5175'

FrE et
iy
m,m-—-h e
DINING ROOM SET-- Pine,
Lorpa: g, bl In wols, §
chalrs, hirich & buffel, ohly
yeery oid. $Gbest.

DINING ROOM. SET, sblld
mapit, § Windsor chalrs, 1| 5
bl sats b -

Cofiee table, &0° raund, jn. | - Wbtn Sz,
lait Mld desiyn $135, Call rpties

(T $9-i5k, .

THNING RODH SET foble & § | AEAR 3ok Siehe: - adroom -

DINING RODM SET hoble & § M, § Bleoks v Loy heth.
beard §30; wishi

eholrn wilh 1 pleth Illlh:i
i, mhill

TINING ROOM SET,WHH
Tiere for oval

o est oler, [99] 405

DINING ROCH TAILE & 3
miiching chalry, o'k whod,
Beout]
COFFEE TA':‘LE..I:DH ket
I T

25 Anna Lee:

Call [ﬂl m

_j D

E)

TWII With & choirs.
e, wam

ry

4 Iwu Y §laied creme

h rrand sich becks $400
W)

F

‘a

gE

© AIR BED, Wéw, §75 '
BETDSI ALL-NEWI!

n.:‘...?",m..".“a%‘ o
| 8§ Cherry Badrom Sl
- e ln o

T ANTIGUE BATHTVD
Gract oRll -

Baw (M VLGE
ANTIQUE DINING TABLE.
wilh mahogany top,

dhore, $KAL {570) Té-Tak
.....u ,\PPLMCE, T
& U, SHOWROOM;
aposrer ST., PEABOCY
dellvary tveiiabia 973-5%-0m

ARMIRE & M me!
oot ronaditlon,

cnl ml)lll-m -

ARMOIRE . Ddrk DIIII. In

For a great N
sd“mg,l'n of "-!
- instruclors M
" and musical -
- ‘instruients, tom
_ o Classified Connection, :
the largest classified mar- |
kctplace north of Boston. ' |;
. Reach up to 355,000
shoppers with one call!

%3 LASSIFIED =

ON. :

T Gat eonmcted.ﬂnrnsulu. i

" www.ClassConnNarth. com
1-800-92’7-920“

!ax_ 1-877-027-9400

Ce



http://www.epa.gbv/ne/superfund/sites/tinkham
file:///rithbiihe
http://www.1ondondanynh.oQ
http://www.1ondondanynh.oQ

Third Five-Year Review Report for the Tinkham Garage Superfund Site
March 2009
41

Appendix C- Site Inspection Checklist



Site Inspection Checklist

I. SITE INFORMATION

Site name: Tinkham Garage Date of inspection: November 10, 2008
Location and Region: Londonderry, NH EPA ID: NHDO062004569

Agency, office, or company leading the five-year Weather/temperature: Clear, 50 F
review: USEPA

Remedy Includes: (Check all that apply)

[J Landfill cover/containment [} Monitored natural attenuation
] Access controls [ Groundwater containment
D Institutional controls [[J Vertical barrier walls

[[] Groundwater pump and treatment
[] Surface water collection and treatment

[J Other
Attachments: [ ] Inspection team roster attached [ Site map attached
II. INTERVIEWS {Check alt that apply)
1. D&M site manager  Michael Walters PRP Site Manager 11/10/08
Name Title Date

Interviewed [X]at site [ ] at office [_| by phone Phone no.

Problems, suggestions; [_| Report attached

2. O&M staff __ lan Phillips Project Manager _11710/08
Naime Title Date
Interviewed {X] at site [_] at office [] by phone Phone no.
Problems, suggestions; [_] Report attached
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Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill in all that apply.

Agency USEPA

Contact Byron Mah Remedial Project Manager 11/10/08 617-918-1249
Name Title Date Phone no.

Problems; suggestions; [_] Report attached

Apency  NHDES

Contact ___Thomas Andrews Project Coordinater 11/10/08  603-271-2910

Name Title Date Phone no.
Problems; suggestions; [_] Report attached
Apency
Contact

Name Title Date Phone no.
Problems; suggestions; [_] Report attached
Agency
Contact

Name Title Date Phone ne.

Problems; suggestions; [ | Report attached

Other interviews (optional) [[] Report attached.

Site Inspection Checklist - 2




11l. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check all that apply)

0O&M Documents

B> O&M manual <] Readily available XK Uptodate [IN/A
[JAs-built drawings [] Readily available [(JUptodate [JN/A
[JMaintenance logs [ Readily available [lUptodate [JN/A

Remarks QAPP updated 5/11/07

2. Site-Specific Health and Safety Plan [P<KReadily available P Uptodate [ JN/A
Contingency plan/emergency response plan  [_JReadily available [ ] Uptodate BJN/A
Remarks HASP updated 5/11/07

3. O&M and OSHA Training Records (X Readily available Uptodate [ [N/A
Remarks

4. Permits and Service Agreements
[] Air discharge permit [[] Readily available [JUptodate [IN/A
[] Effluent discharge [C] Readily available [JUuptodate [IN/A
[] Waste disposal, POTW [CReadily available duptodate [IN/A
XJOther permits [X] Readily available Kuptodate [N/A
Remarks __ Groundwater Management Permit Renewal dated 11/10/07

5. Gas Generation Records [] Readily available [J Up to date N/A
Remarks

6. Settlement Monument Records (] Readily available OUptodate [IN/A
Remarks

7. Groundwater Monitoring Records B4 Readily available Uptodate [ JN/A
Remarks

3. Leachate Extraction Records [] Readily available Uptadate [KN/A
Remarks

9. Discharge Compliance Records
] Air [] Readily available [Uptodate [PIN/A
[] Water (effluent) [] Readily available [dUptodate [N/A
Remarks

10. Daily Access/Security Logs [[J Readily available JUptodate [JN/A
Remarks
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IV, O&M COSTS

L. 0&M Organization
[ State in-house [ Contractor for State
[ PRP in-house & Contractor for PRP
[C] Federal Facility in-house (] Contractor for Federal Facility
[ Other
2, 0&M Cost Records

<] Readily available B4 Up to date
(] Funding mechanism/agreement in place
Original O&M cost estimate ] Breakdown attached

Total annual cost by year for review period if available

From To [[1 Breakdown attached
Date Date Total cost

From To [OBreakdown attached
Date Date Total cost

From To [[] Breakdown attached
Date Date Total cost

From To {T] Breakdown attached
Date Date Total cost

From To ] Preakdown attached
Date Date Total cost

3. Unanticipated or Unusnally High O&M Costs During Review Period
Describe costs and reasons: None

V. ACCESS AND INSTITUTIONAL CONTROLS [{ Applicable [ ] N/A

A. Fencing
1. Fencing damaged [J Location shown on site map [ ] Gates secured DI NA
Remarks

B. Other Access Restrictions

1. Signs and other security measures [] Location shown on site map ~ [X] N/A
Remarks
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C. Institutional Controls {ICs}

1. Implementation and enforcement
Site conditions imply ICs not properly implemented []Yes XINo [IN/A
Site conditions imply ICs not being fully enforced [Jves (N0 [IN/A

Type of monitoring (e.g., self-reporting, drive by} Groundwater Management Zone
Frequency Semiannual Groundwater monitoring: 5-year permit renewal
Responsible party/agency NHDES

Contact _ Thomas Andrews Project Coordinator 11/27/2007 603-271-2910
Name Title Date Phone no.

Reporting is up-to-date Pdves (INe [NA

Reports are verified by the lead agency Yes [INo [IN/A

Specific requirements in deed or decision documents have beenmet  [X] Yes [[]No [JN/A
Violations have been reported [ Yes [ No [IN/A
Other problems or suggestions:  [] Report attached

2. Adeqguacy [ ICs are adequate [ ]ICs are inadequate L] N/A
Remarks

D. General

1. Vandalism/trespassing [ ] Location shown onsite map [X] No vandalism evident
Remarks

2. Land use changes on site <] N/A
Remarks

3. Land use changes off site D] N/A
Remarks

V1. GENERAL SITE CONDITIONS

A. Roads B Applicable [ ] N/A
1. Roads damaged {71 Location shown onsite map [} Roads adequate CN/a
Remarks
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B. Other Site Conditions

Remarks

VII. LANDFILL COVERS [] Applicable [X] N/A

A. Landfill Surface

L. Settlement (Low spots) [] Location shown onsite map [] Settlement not evident
Arealextent Depth
Remarks

2. Cracks [J Location shown onsitemap [ ] Cracking not evident
Lengths  ~ Widths. = Depths
Remarks

3. Erosion "] Location shown onsite map  [_] Erosion not evident
Areal extent Depth
Remarks

4. Holes [ Location shown on sitt map ] Holes not evident
Areal extent Depth
Remarks

5. Vegetative Cover [] Grass [J Cover properly established [ ] No signs of stress
[[] Trees/Shrubs (indicate size and locations on a diagram)
Remarks

6. Alternative Cover (armored rock, concrete, ete.) ] N/A
Remarks

7. Bulges (] Location shown onsite map  [_] Bulges not evident
Areal extent Height
Remarks
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8. Wet Areas/Water Damage [[1 Wet areas/water damage not evident
[] Wet areas [J Location shown on site map ~ Areal extent
[] Ponding [C] Location shown on site map  Areal extent
[] Seeps [J Location shown on site map  Areal extent
] Soft subgrade [C] Location shown on site map ~ Areal extent
Remarks
9. Slope Instability [] Slides [] Location shown onsite map [ ] No evidence of slope instability
Areal extent
Remarks
B. Benches [] Applicable [ ] N/A

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to a lined
channel.)

1. Flows Bypass Bench [ Location shown on site map 1 N/A or okay
Remarks

2. Bench Breached [T] Location shown on site map ] N/A or okay
Remarks

3, Bench Overtopped [ Location shown on site map |_] N/A or okay
Remarks

C. Letdown Channels [ ] Applicable [ ] N/A
(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
slope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

1. Settlement [] Location shown on site map [] No evidence of settlement
Areal extent Depth
Remarks

2. Material Degradation [ ] Location shown on site map  [] No evidence of degradation
Material type Areal extent
Remarks

3. Erosion [J Location shown onsite map [] No evidence of erosion
Arcal extent Depth
Remarks
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Undercutting [] Location shown onsite map [ ] No evidence of undercutting
Areal extent Depth
Remarks

Obstructions  Type (] No obstructions
[[] Location shown on site map Areal extent

Size
Remarks

Excessive Vegetative Growth Type
[J No evidence of excessive growth

[} Vegetation in channels does not obstruct flow
[} Location shown on site map Areal extent
Remarks

D. Cover Penetrations [] Applicable [ ] N/A

1. Gas Vents L] Active [] Passive
[_] Properly secured/locked [ Functioning [] Routinely sampled ] Good condition
[[] Evidence of leakage at penetration [] Needs Maintenance
L] NaA
Remarks
2. Gas Monitoring Probes
(] Properly secured/locked ] Functioning [ ] Routinely sampled  _] Good condition
[J Evidence of leakage at penetration [] Needs Maintenance _] N/A
Remarks
3 Monitoring Wells (within surface area of landfill)
[ Properly secured/locked [J Functioning [] Routinely sampled  [] Good condition
[] Evidence of leakage at penetration [ ] Needs Maintenance [ ] N/A
Remarks
4. Leachate Extraction Wells
[] Properly secured/locked [J Functioning [] Routinely sampled 1 Good condition
[] Evidence of leakage at penetration [[] Needs Maintenance ] N/A
Remarks
5. Settlement Monuments [J Located [J Routinely surveyed [] N/A
Remarks
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E. Gas Collection and Treatment O Applicable

[ NA

1.

Gas Treatment Facilities

] Flaring [] Thermal destruction
[] Good condition ] Needs Maintenance
Remarks

[] Collection for reuse

2, Gas Collection Wells, Manifolds and Piping
[J] Good condition ] Needs Maintenance
Remarks
3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
] Good condition [ ] Needs Maintenance [] N/A
Remarks
F. Cover Drainage Layer [ Applicable ] va
1. Qutlet Pipes Inspected [J Functioning O na
Remarks
2. Outlet Rock Inspected [] Functioning (] NaA
Remarks
G. Detention/Sedimentation Ponds [] Applicable ] NA
1. Siltation Areal extent Depth ] waA
[7] Siltation not evident
Remarks
2. Erosion Areal extent Depth
[] Eresion not evident
Remarks
3. Outlet Works [] Functioning [] N/A
Remarks
4, Dam [] Functioning [ ] N/A
Remarks
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H. Retaining Walls

(1 Applicable [ N/A

1. Deformations
Horizontal displacement
Rotational displacement

] Location shown on site map [ ] Deformation riot evident
Vertical displacement

Remarks
2. Degradation [J Location shown on sitt map [} Degradation not evident
‘ Remarks
I. Perimeter Ditches/Off-Site Discharge (] Applicable [] N/A
1. Siltation [] Location shown on sitt map  [] Siltation not evident
Areal extent Depth
Remarks
2. Vegetative Growth [J Location shown onsitemap ] N/A

[] Vegetation does not impede flow

Areal extent Type
Remarks
3, Eruvsion [ Location shown on site map  [] Erosion not evident
Areal extent Depth
Remarks
4. Discharge Structure [ ] Functioning [] N/A
Remarks
VIII. VERTICAL BARRIER WALLS [} Applicable X N/A
1. Settlement [J Location shown on site map [] Settlement not evident
Areal extent Depth
Remarks
2. Performance Monitoring Type of monitoring
[ ] Performance not monitored
Frequency [C] Evidence of breaching
Head differential
Remarks
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IX. GROUNDWATER/SURFACE WATER REMEDIES  [X] Applicable  [] N/A

A. Groundwater Extraction Wells, Pumps, and Pipelines [] Applicable X N/A

1. Pumps, Wellhead Flumbing, and Electrical
[] Good condition [} All required wells properly operating [ ] Needs Maintenance [] N/A
Remarks

2, Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
"] Good condition [] Needs Maintenance
Remarks

3. Spare Parts and Equipment
[ ] Readily available [ ] Good condition [] Requires upgrade [ } Needs to be provided
Remarks

B. Surface Water Collection Structures, Pumps, and Pipelines (] Applicable X wa

1. Collection Structures, Pumps, and Electrical
[] Good condition [ ] Needs Maintenance

Remarks

2, Surface Water Collection System Pipelines, Yalves, Valve Boxes, and Other Appurtenances
] Good condition [_] Needs Maintenance
Remarks

3. Spare Parts and Equipment
[} Readily available [} Good condition [] Requires upgrade [ ] Needs to be provided
Remarks
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C. Treatment System [J Applicable <] N/A

1.

Treatment Train {Check components that apply)

U Metals removal [] Oil/water separation L] Bioremediation

{_] Air stripping [] Carbon adsorbers
] Filters

[] Additive (e.g., chelation agent, flocculent)

Others

]
(] Good condition [] Needs Maintenance
(] Sampling ports properly marked and functional
(] Sampling/maintenance log displayed and up to date
[] Equipment properly identified

[] Quantity of groundwater treated annually
(] Quantity of surface water treated annually
Remarks

Electrical Enclesures and Panels {properly rated and functional)
] N/A ] Good condition [} Needs Maintenance
Remarks

Tanks, Vaults, Storage Vessels
] N/A [C] Good condition  [] Proper secondary containment

Remarks

[ ] Needs Maintenance

Discharge Structure and Appurtenances
] N/A ) Good condition [T} Needs Maintenance
Remarks

Treatment Building(s}

L] NA [[] Good condition (esp. roof and doorways)
[ ] Chemicals and equipment properly stored

Remarks

[] Needs repair

Meonitoring Wells {pump and treatment remedy)

[[] Properly secured/locked (O] Functioning [_] Routinely sampled
[] All required wells located [[] Needs Maintenance

Remarks

] Good condition
(IN/A

D. Monitoring Data

1.

Monitoring Data
[ Is routinely submitted on time [ Is of acceptable quality

Monitoring data suggests:

(] Groundwater plume is effectively contained [ ] Contaminant concentrations are declining
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D. Monitored Natural Attenuation

L.

Monitoring Wells (natural attenuation remedy)
B Properly secured/locked [J Functioning [X] Routinely sampled [X] Good condition
X All required wells located [l Needs Maintenance [IN/A

Remarks All wells routinely monitored are locked. Locks on all additional monitoring wells will be
verified.

X. OTHER REMEDIES

If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.

XI. OVERALL OBSERVATIONS

Implementation of the Remedy

Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy is to accomplish (i.e., to contain contaminant plume,
minimize infiltration and gas emission, etc.).

___The remedy is Monitored Natural Attenuation along with institutional controls. Currently,
concentrations of VOCs in proundwater throughout the Site are decreasing or are stable. The homes
within the Site are on public water and a groundwater management permit meets the institutional

controls requirement. The VOC groundwater plurne is within the groundwater management

Zone.

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

The remedy remains protective. The parameters of the current groundwater monitoring program
were expanded to include 1,4-dioxane as required by new provisions of the NHDES groundwater
management permit. At this time, trends in the natural attenvation of 1.4-dioxane are unknown.
However, initial indications are that 1 4-dioxane is within the GMZ.

Site Inspection Checklist - 13




C. Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or a high
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future,

None

D. Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operarion of the remedy.
None identified
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Content Checklist For
Five-Year Review Reports

This checklist may be used by you, your managers, etc., to verify that you have included all of
the appropriate information in your Five-Year Review report. Depending on site-specific
circumstances, some items may not be applicable. For example, a report for a site just beginning
construction will generally contain less data than for a site that has reached construction
completion.

General Report Format
[ Signed concurrence memorandum (as appropriate)
Title page with signature and date
Completed five-year review summary form (page E-15)
List of documents reviewed
Site maps (as appropriate)
List of tables and figures
Interview report (as approprate)
Site inspection checklist
Photos documenting site conditions (as appropriate)

OOOodoOoogo

Introduction
[ The purpose of the five-year review
(] Authority for conducting the five-year review
[J Who conducted the five-year review (lead agency) and when
[J Organizations providing analyses in support of the review (e.g., the contractor
supporting the lead agency)
[0 Other review participants or support agencies
Review number (e.g., first, second)
Trigger action and date
Number, description, and status of all operable units at the site
If review covers only part of a site, explaint approach
[] Define which areas are covered in the five-year review
[] Summarize the status of other areas of the site that are not covered in the present
five-year

OO0Ond

Site Chronology
[] List all important site events and relevant dates (e.g., date of initial discovery of
problem, dates of pre-NPL responses, date of NPL listing, ctc.)
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Background
[] General site description (e.g., size, topography, and geology)
[ 1 Former, current, and future land use(s) of the site and surrounding areas
{1 History of contamination
[J Initial response (e.g., removals)
[] Basis for taking remedial action (e.g., contaminants)

Remedial Actions
Regulatory actions (e.g., date and description of Records of Decision, Explanations of
Significant Difference, Administrative Orders on Consent, Consent Decrees and Action
Memorandum)
[0 Remedial action objectives
[J Remedy description
[} Remedy implementation (e.g., status, history, enforcement actiors, performance)
[} Systems operations/Operations & Maintenance
[ Systems operations/O&M requirements
[0 Systems operations/O&M operational summary (e.g., history, moedifications,
problems, and successes)
] Summary of costs of system operations/O&M effectiveness (i.e., are requirements
being met and are activities effective in maintaining the remedy?)

Progress Since Last Five-Year Review (if applicable)
[ Protectiveness statements from last review
[J Status of recommendations and follow-up actions from last review
[} Results of implemented actions, including whether they achieved the intended effect
[] Status of any other prior issues

Five-Year Review Process
[0 Administrative Components
[ Notification of potentially interested parties of initiation of review process
[J Identification of five-year review tcam members (as appropriate)
[] Outline of components and schedule of your five-year review
{1 Community Involvement
[1 Community notification (prior and post review)
[] Other community involvement activities (e.g., notices, fact sheets, etc., as
appropriate)
[0 Document review
[] Datareview
(0 Site inspection
[ Inspection date
[] Inspection participanis
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Five-Year Review Process, cont'd.

[] Site inspection scope and procedures
[ Site inspection results, conclusions
[J Inspection checklist
[] Interviews
[] Interview date(s) and location(s)
[] Interview participants (name, title, etc.)
O Interview documentation
[ Interview summary

Technical Assessment
[0 Answer Question A: Is the remedy functioning as intended by the decision
documents?
remedial action performance (i.e., is the remedy operating as designed?)
system operations/O&M
cost of system operations/O&M
opportunities for optimization
early indicators of potential issues
implementation of institutional controls and other measures

> 0OoO0Ooo

d swer Question B: Are the exposure assumptions, toxicity data, cleanup levels, and
remedial action objectives (RAQs) used at the time of the remedy selection still valid?
changes in standards, newly promulgated standards, TBCs

expected progress towards meeting RAOs

changes in exposure pathways

changes in land use

new contaminants and/or contaminant sources

remedy byproducts

changes in toxicity and other contaminant characteristics

nisk recalculation/assessment (as applicable)

Ofooooon

[] Answer Question C: Has any other information come to light that could call into
question the protectiveness of the remedy?
[] new or previously unidentified ecological risks
[] natural disaster impacts
[] any other information that could call into question the protectiveness of the
remedy

[ Technical Assessment Summary
Issues

[ Issues identified during the technical assessment and other five-year review activities
[] Determination of whether issues affect current or future protectiveness
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Issues, cont’d.

[] A discussion of unresolved issues raised by support agencies and the community
(States, Tribes, other Federal agencies, local governments, citizens, PRPs, other
interested parties), if applicable

Recommendations and Follow-up Actions
[] Required/suggested improvements to identified issues or to current site operations
[] Note parties responsible for actions
[0 Note agency with oversight authority
[J Schedule for completion of actions related to resolution of issues

Protectiveness Statements
[] Protective statement(s) for each QU (If the remedy is not protective of human health
and/or the environment, have you provided supporting discussion and information in the
report to make this determination, such as current threats or level of risk?)
[] Comprehensive protectiveness statement covering all of the remedies at the site (if
applicable)

Next Review
{1 Expected date of next review

If five-year reviews will no longer be done, provide a summary of that portion of the technical

analysis presented in the report that provides the rationale for discontinuation of five-year
reviews.
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Appendix E
Technical Assessment of Groundwater Contamination

Tinkham Garage
Londonderry, New Hampshire
January 2009

ABSTRACT

A Technical Assessment was completed of the VOC contamination in groundwater at the
Tinkham Garage Superfund Site. The Technical Assessment focused on whether the remedy
was functioning as intended and the impact of the detections of 1,4-dioxane in groundwater
may have on the protectiveness of the remedy. VOC concentrations in groundwater at the
Site have shown an overall decrease. At many of the monitoring wells, VOC concentrations
are less than the MCLs and concentration trends indicate that MCLs will be achieved in most
of the source area monitoring wells within the 15 years (2018) of cessation of he
groundwater extraction system in 2003. Monitoring wells that establish the boundaries of the
Stte and the GMZ (FW28D, ERT04, and FW25) continue to have no detectable
concentrations of VOCs. Presently, no risk is posed to public health or the environment from
VOCs at the Site. The detection of a new contaminant of concern, 1,4-dioxane, in the
groundwater will require further assessment to verify that it has not migrated beyond the Site

boundaries and is not impacting off-site private water supply wells near the Site.

E-1. Remedy Assessment
E-1.1 TIntroduction
To assess whether the remedy at the Site is functioning as intended, an assessment of the past

five years of groundwater monitoring data was completed. The assessment of the monitoring

data included three steps:

* (Concentration data were compared with the results of the fate and transport model that
predicted that concentrations throughout the Site would achieve EPA Maximum
Concentration Levels (MCLs) within 15 years (2018) of cessation of the groundwater
extraction system.

» Mann-Kendall (M-K) tests were completed to identify statistically significant
concentration trends; and

» Concentration versus time graphs were prepared for each monitoring well in the
monitoring program to visually inspect for trends and to calculate time to achieve MCLs,
if appropriate.
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In general, monitoring data from each of the monitoring wells indicate that VOCs in groundwater
have already met the MCLs at several locations. Visual inspections and/or the Mann-Kendali
(M-K) tests of VOC concentration trends in monitoring wells with current exceedences indicate
that concentrations at these locations are generally decreasing and should meet the MCLs within
the 15 year prediction (2018). However, based on current trends and simple regression analyses,
several VOCs in several wells may require more than 15 years from pumping cessation to

achieve MCL goals.

E-1.2 Monitoring Results

As noted above both statistical and visual evaluations of the VOC data were completed with data
collected from 2004 through 2008. Previous groundwater monitoring data were not included in
the analysis as these data are from before cessation of the groundwater extraction system in 2002
and significant property redevelopment activities in the immediate vicinity of the source area in

2002. Table E-1 provides a summary of the assessment results of the monitoring data.

Statistical evaluations were completed by performing the M-K test for trends to determine the
presence or absence of concentration trends at individual monitoring locations. The M-K test is a
non-parametric test to identify statistically significant increasing or decreasing concentration
trends (i.e., non-zero slopes). The M-K evaluations were completed using a spreadsheet
developed by the State of Wisconsin Department of Natural Resources {DNR Form
4400215[2/2001]). The implementation of M-K test in the DNR spreadsheet requires a minimum
of four (4) rounds of sampling results and is based on the methods presented in the DNR

publication “Guidance on Natural Attenuation for Petroleum Releases™ (2003).

The DNR spreadsheet may report three different results: 1) Increasing Trend at 80% and/or 90%
confidence levels; 2) Decreasing Trends at 80% and/or 90% confidence levels; and 3) No Trend.
If the DNR spreadsheet indicates a No Trend result, the coefficient of variation is calculated to
assess the stability of the plume. If the coefficient of variation is less than one, the No Trend
result indicates a stable plume. If the coefficient of varnation is greater than one, the No Trend
result indicates that the scatter in the data set is too large to provide a statistical conclusion
regarding concentration trends. It should be noted that non-detect results were entered as ' of
the lowest detection limit reported in the data set as recomnmended by the DNR.A complete set of

M-K analyses is provided in Appendix E-A.

Visual evaluations were completed by plotting concentration versus time for each VOC observed

at each well to supplement the statistical test. The concentration versus time graphs provide a
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visual check of the conclusions of the M-K test particularly in the cases where no statistically
significant trends were detected. A complete set of time versus concentration plots is provided in

Appendix E-A.

Table E-1 Summary of Statistical and Visual YOC Concentration Trend Assessments
Achieved
Relative Attenuation Below
Location / Well MCL
Wel Type Contaminant (as of May 2008)? Mann-Kendall Result Visual Trend
Trichloroethene Achieved Stable No Trend
DVE3 Source Area cis-1,2-dichloroethene Achieved Decreasing at 30% Decreasing
Bedrock Vinyl chioride Achieved Stable No Trend
Benzene Achieved Siabie No Trend
Trichloroethene Not achigved Not Stable Decreasing
DVET* Source Area cis-1,2-dichloroethene Achieved Not Stable Decreasing
Vinyl chloride Achigved Stable No Trend
Benzene Achieved Stable No Trend
Trichloroethene Not achieved Decreasing at 0% Decreasing
NAI-K2 Source Area cis-1,2-dichloroethene Not achieved Decreasing at 20% Decreasing
Bedrock Vinyl chloride Not achieved Decreasing at %0% Decreasing
Benzene Achieved Decreasing at 50% Decreasing
Increasing at 80% (Mo
Trichloroethene Not achieved trend at 20%) Decreasing
NAL-MI Source Area cis-1,2-dichlorocthene Achicved Stable Decreasing
Bedrock Vinyl chloride Achieved Decreasing at 30% Stable
Benzene Achieved Stable Stable
Trichloroethene Not achieved Stable Increasing
FW11D Downgradient | cis-1,2-dichlorecthene | Achieved Increasing at $0% Increasing
60 feet
I60 fee Vinyl chloride Not achieved Increasing at 90% Increasing
Bedrock Benzene Achieved Increasing at 90% Increasing
Trichloroethenc Achicved Stable Stable/Decreasing
. Downgradient cis-1,2-dichloroethene Achieved Stable Stable/Decreasing
Fw20 360 feet
Vinyl chloride Not achieved Stable Stable/Decreasing
Overburden Benzene Achieved Stable Stable/Decreasing
. Trichloroethene Not achieved Decreasing at 90% Decreasing
Downgradient
ow2D 525 feet cis-1,2-dichloroethene Not achieved Decreasing at 9% Decreasing
Overburden Vinyl chloride Not achieved Decreasing at 90% Decreasing
Benzene Achicved Decreasing at 90% Decreasing
Downgradient Trichloroethene Achieved Stable Stable
FW23 1,100 feet cis-1,2-dichloroethene Achieved Stable Stable
Overburden Vinyl chloride Achieved Stable Stable
Benzene Achieved Stable Stable

* This well no longer being monitored.

In addition to assessing the VOC concentration trends, Roux Associates used simple regression
techniques to forecast future VOC concentrations based upon the past five years of monitoring

data. Regression analysis was completed by using the Excel Spreadsheet Trendline feature



Third Five-Year Review Report for the Tinkham Garage Superfund Site
March 2009

implemented by matching the existing data with an exponential best-fit equation. While the
regression technique does not permit the evaluation of the various factors that the 1996 predictive
modeling may have included, it does intrinsically incorporate ali the factors that have influenced
the concentration trends over time. The major assumption in Roux Associates’ regression
analysis is that the past conditions that were in effect during the previous six years of monitoring
will continue, including groundwater velocity and the geochemical and biodegradation potential

of the aquifer.

It should also be noted that few MNA parameters have been collected during the routine
monitoring conducted during the past six years. As a result, it is not possible at this time to
evaluate any changes in the geochemical and biodegradation potential of the aquifer that may

have affected degradation rates and therefore time to achieve compliance.

A discussion of the trends and predicted attainment of MCLs for key VOCs (trichloroethene
(TCE), cis-1,2-dichlorethene (1,2DCE), vinyl chloride , and benzene) in a number of monitoring

wells is presented below.

NAI-K2

Monitoring weil NAI-K2 is located in the source area and was destroyed during property
redevelopment activities and replaced in June 2003. As illustrated in the following plot, only
benzene concentrations are presently below the target MCL in this well. In addition, it should be
noted that concentrations of cis - 1,2DCE had decreased below the MCL of 100 ug/L in 2007 but
were measured above the MCL in 2008. TCE and vinyl chloride currently remain above the
MCLs. The M-K analysis detected decreasing trends at a 90% confidence level for each of these
compounds. In addition, visual inspection of the trends revealed a downward trend for each of

the VOCs.

Based on simple regression analysis, TCE and vinyl chloride are predicted to meet MCLs in
approximately 2037 and 2014, respectively. This is approximately 19 years beyond the prior
model prediction date of 2018. As noted above, 1,2 DCE was observed below the target MCL
during 2007 but recently increased to above the target concentration. Results of the regression
analysis is included in Appendix E-A. As a result, it is possible that concentrations of 1,2DCE
will decrease below the MCL during the next year. However, until additional data are coliected,
it 1s impossible to determine if the 2008 increase in concentrations are a short-term anomaly or a

result of changing conditions.
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VOUC Concentrations Versus Time
Source Area Monitoring Well
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NAI-M1

Monitoring well NAI-M1 is located in the source area and was destroyed during property
redevelopment activities and replaced in June 2003. As illustrated in the following plot, only
TCE concentrations are currently detected above the MCL. The M-K evaluation revealed stable
trends for 1,2DCE and benzene (both currently below MCLs), decreasing trends for vinyl
chloride (currently below MCLs) at a 90% confidence level and an increasing trend for TCE at
an 80% confidence level, As illustrated in the flowing plot, TCE and 1,2DCE trends are nearly
identical; however, it appears that the greater increase in TCE concentrations as compared to the
increase in 1,2DCE concentrations observed during June 2007 resulted in the different M-K
resuits, Visual inspection of the trend for the presented VOCs is either stable or downward.
However, until additional data are collected, it is impossible to determine if the recent increase in

TCE and 1,2DCE concentrations are a short term anomaly or a result of changing conditions.

Although the two most recent samples indicate an increase in TCE concentrations (as well as
1,2DCE concentrations), a simple regression analysis suggests that TCE concentrations should
decrease to below the MCL by approximately 2012; while 1,2 DCE concentrations are still below
MClLs.
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YOC Concentrations Versus Time
Source Area Monitoring Well
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Monitoring well FW11D is located approximately 360 feet downgradient of the source area. As
illustrated on the following plot, benzene and 1,2DCE are below MCLs. The M-K analysis
detected increasing trends at 90% confidence levels for 1,2DCE, vinyl chloride and benzene and
stable trends for TCE. Visual inspection of the trends revealed an increasing downward trend for
each of the VOCs. Because of the increasing or stable trends, the date of compliance for TCE
and vinyl chloride cannot be predicted. In addition, it should be noted that, based on currently

increasing trends, both benzene and 1,2 DCE may also exceed their MCL standards in the future.

The cause of the increasing trend is unknown. However, disturbances to the source area by
the redevelopment of the property in 2002-2003 may have affected transport conditions as no

new releases of VOCs are known to have occurred at the Site. This well area needs further

evaluation
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VOC Concentrations Versus Time
Source Area Monitoring Well
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FW20

Monitoring well FW20 is located approximately 360 feet downgradient of the source area.
As illustrated on the following plot, vinyl chlonide and 1,2 DCA currently exceeds the MCL.
While the M-K analysis did not detect any significant increasing or decreasing trends, the
evaluation did reveal stable plumes. Visual inspection of the trend for the presented VOCs 1s
downward or stable. Although the most recent sample results indicate an increase in VOC
concentrations, a simple regression analysis suggests that vinyl chloride concentrations
should decrease to below the MCL in greater than 20 years beyond the 2018 previous model

prediction.
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VOC Concentrations Versus Time
Source Area Monitoring Well
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Monitoring well OW2D is located approximately 525 feet downgradient of the source area.
As illustrated on the foliowing plot, only benzene is currently below the MCL. The M-K
evaluation detected significant decreasing trends at the 90% confidence level for each of the
four compounds. Decreasing trends for each of the compounds were also revealed in the
visual analysis of the data. Based on simple regression analysis, TCE, 1,2DCE, and vinyl

chloride are predicted to meet MCLs in approximately 2021, 2010 and 2015, respectively.
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VOC Concentrations Versus Time
Source Area Monitoring Well
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E-1.3 Conclusions and Recommendations

Concentrations of one or more VOCs in six out of the eight wells routinely monitored currently
exceed MCLs. However, in all but one location, FW11D, VOC concentrations are decreasing at
various rates. Predictive fate and transport modeling completed in 1996 concluded that VOC
concentrations in each of these wells would decrease to below MCLs within 15 years
(2018)following the cessation of groundwater extraction. This goal has been achieved or, based
on current trends, are predicted to be achieved for all but TCE at NAI-K2 and viny! chloride at

FW20. These wells are near the source area. Further evaluation is needed.

At this time, the canse of the increasing VOC concentration trend in FW11D is unknown and
must continue to be monitored and further investigated. Based on the increasing trends, a
prediction as to when TCE and vinyl chloride will achieve compliance with the MCLs at this
location is not possible. Furthermore, 1,2DCE and benzene, which are currently below
MCLs, may increase in concentrations above the MCLs 1n the future. No new releases of
VOCs are known to have occurred at the Site. The increasing concentrations trends may be

the result of disturbances to the source area by the redevelopment of the property in 2002.
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It should also be noted that only a few MNA parameters have been routinely monitored during
the past five years. As a result, it is not possible to evaluate whether changes in the geochemical
and biodegradation potential of the aquifer have changed and, thus, altered the time predicted to

reduce concentrations to MCLs.

Based upon this assessment, the following recommendations are proposed:

» Increase groundwater monitoring frequency to twice per year for monitoring wells
NAI-K2, FW11D, and FW20; More study is needed in addition to increasing sample
frequency. May add new wells to sample or new wells to program.

¢ Continue to monitor DVE3, DVE7, NAI-M1,0W2D, and FW25 at the current
frequency; and

o (Consider testing for additional MNA parameters including nitrate, sulfate, ferrous
iron, total iron, chloride, and methane.

» Update Groundwater Model to reflect site conditions.

E-2 1.4-Dioxane
E-2.1 Introduction

As a result of changes in analytical requirements of the NHDES Waste Management
Division in January 2008, the PRPs began testing for 1,4-dioxane in May 2008. This
compound had not been investigated as part of any of the investigations performed

historically by the EPA or the PRPs.

1,4-Dioxane is an organic chemical that has historically been used as a stabilizer for
chlorinated degreasing solvents such as 1,1,1-trichloroethane (TCA). Solvent stabilizers
such as 1,4-dioxane are intended to scavenge the hydrochloric acid produced by the

hydrolysis of chlorinated solvents and prevent the degradation of the solvent’s properties.

The physical and chemical properties of 1,4-dioxane make it highly mobile in groundwater.
1,4-Dioxane is miscible in water and has a low organic carbon partitioning coefficient which
minimizes its tendency to sorb onto soil. Furthermore, its low vapor pressure and miscibility
indicate that 1,4-dioxane prefers to remain in water and does not vaporize into soil gas or
indoor air. 1,4-Dioxane is resistant to both anaerobic and aerobic biodegradation and does

not readily hydrolyze.

According to the EPA, 1,4-dioxane is a probable carcinogen though no Maximum
Contaminant Level has been promulgated by the EPA. EPA Regions 3, 6, and 9 have

established a guideline of 6.1 ug/l. Other states in EPA Region with guideline concentrations
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for 1,4-dioxane include Massachusetts (3 ug/l}, Rhode Island (6.1 ug/l), Connecticut and
Vermont (20 ug/l) and Maine (32 ug/l). NHDES has established an Ambient Groundwater

Quality Standard (AGQS) for 1,4-dioxane of 3 ug/l.

E-2.2 2008 Testing Results

In May 2008, the PRPs collected 14 groundwater samples, two surface water samples, and
one tap water sample in conformance with the Groundwater Management Permit (GMP) for
the Site. These samples were also tested for 1,4-dioxane by Eastern Analytical in accordance
with EPA Method 8260B SIM. The results of this sampling round are reported in Table D-2.

Please also refer to Figure A which indicates the wells where 1,4-dioxare was detected.

1,4-Dioxane was detected in nine groundwater samples and the two surface water samples.
However, the laboratory that performed the testing did not pass Performance Evaluation (PE)
samples provided by EPA and intended to demonstrate proficiency in testing for 1,4-dioxane.
Using EPA data validation protocol, therefore, the reported detected concentrations from the
May 2008 samples are considered to be estimated for 1,4-dioxane and rhe results of samples

where 1,4-dioxane was not detected are rejected.

In November 2008, in accordance with the monitoring requirements of the GMP, three
groundwater and two surface water samples were collected. Two of the groundwater
samples were collected from the furthest most downgradient GMP monitoring wells (FW28D
and ERTO04). The third groundwater sample was collected from monitoring well OW2D
which is located downgradient of the former source area. These samples were tested for
1,4-dioxane at the EPA laboratory in Chelmsford, Massachusetts in accordance with EPA
Region I SOP, EIASOP-VOADIOX4. The resulis of this sampling round are also reported in
Table D-2.

Table E-2 Reported 1,4-Dioxane Concentrations in ug/L

Sampling Location May 2008 November 2008
OW2D/OW2D Dup 2001 / 2201 350
DVE7 2] NT
NAIK2 1J NT
DVE3 < 1R NT
NAIMI < 1R NT
FW20 140] NT
SW1 1] <2
SwW2 2] )
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ERT04 <I1R <2
FW25 < IR NT
FW28D < 1R <2
Tap In Kitchen <1R NT
LGSW 57J NT
ERTO1 31) NT
FW21D 10J NT
FW11D 450] NT
Trip Blank <1R NT
General Notes:
1. “<”indicates that 1,4-dioxane was not detected in the sample at a concentration less than the

laboratory reporting limit.
2. “J” indicates that the reported concentration is estimated based upon data validation criteria.
3. “R” indicates that the reported result is rejected based upon data validation criteria.
4. “NT” indicates that the sample was not tested during this sampling round.

No reportable concentrations of 1,4-dioxane were detected n the groundwater in the GMZ
boundary monitoring wells in November 2008. These results were consistent with the
rejected results reported from the samples coilected in May 2008. A concentration of 350
ug/l of 1,4-dioxane was reported for the groundwater from monitoring well QOW2D. 1,4-
dioxane was detected at 200ug/l and 220 ug/l in duplicate groundwater samples collected
from monitoring well OW2D in May 2008.

E-2.3 Conclusions and Recommendations

As a result of the testing performed to date, 1,4-dioxane is considered a contaminant of
concern at the Site and additional assessment of its extent is warranted. No risk to public
health or the environment appears to be posed by 1,4-dioxane at this time since a
Groundwater Management Permit is in place and residents living within the Groundwater
Management Zone are serviced by municipal water. Therefore, the suggested assessment

activities include:

I. Assessment of the adequacy of the existing groundwater monitoring well network to
determine the extent of 1,4-dioxane at the Site and affirm that 1,4-dioxane does not
extend beyond the current Groundwater Management Zone (GMZ).

2. Sample private water supply wells along Ross Drive to the south to demonstrate that
1,4-dioxane has not extended beyond the GMZ boundary.

3. Determine whether private water supply wells exist to the west, beyond Capital Hill
Drive and, if present, sample a hmited number of these wells.

A work plan to assess each of these areas should be prepared and submitted to EPA by June
1, 2009.
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Appendix F
Updated Conceptual Site Model

Tinkham Garage
Londonderry, New Hampshire
January 2009

Introduction

An updated Conceptual Site Model (CSM) has been developed based upon the results of
investigations, remedial actions, and monitoring that has occurred at the Tinkham Garage site
(the Site) since 1981. The investigations performed have included the sampling and testing of
soil, groundwater from the overburden and bedrock aquifers, surface water, and sediment.
Remedial actions have included installation of a public water supply line to the Site area, soil
remediation, groundwater extraction, and monitored natural attenuation. Finally, routine
monitoring of concentrations of volatile organic compounds (VOCs) in groundwater and surface

water has occurred since 1994,

This CSM is intended to communicate the understanding of the natural and contaminant
conditions at the Site including the sources of contamination, hydrogeology, contaminant
migration, and exposure pathways and potential receptors. This CSM also summarizes the
impacts of remedial actions taken to date at the Site. Figure F-1 is intended to pictorially depict
the CSM for the Site.

Sources of Contamination

Concerns regarding contamination at the Site date back to 1978 when it was determined that
truck washings and sludge were being discharged to the ground surface behind the Tinkham
Garage. Further investigations were initiated by the USEPA in 1981 that determined that soil,
groundwater used for potable water supplies, and surface water were contaminated by VOCs.?
Further USEPA investigations through 1986 concluded that the Site was contaminated with
VOCs and extractable organic compounds in groundwater in the overburden and bedrock
aquifers, in surface water, and in soils located in the field behind Tinkham Garage and in the
Woodland Village Condominium complex area. Specifically, the four contamination source

areas were identified as the field immediately south of Tinkham Garage and the swale area, soil

* The 1981 EPA investigations resulted in the termination of private water supply wells Londonderry Green
Apartments {presently Woodland Village Condominiums) and residential wells along Mercury and McAllister
Drives.
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pile, and domestic waste leaching fields associated with the Woodland Village Condominium

complex.

VOCs are the predominant contaminants at the Site and were determined to present the nisk to

public health and welfare and the environment at the Site.

Hydrogeology
VOCs have come to be in two aquifers at the Site: the overburden aquifer; and the bedrock

aquifer.

Overburden groundwater is flowing in a south/southeasterly direction and is ultimately
discharging to the wetlands to the south/southeast of the Site or mto unnamed streams and
tributaries that transect the Site. In the source area behind the Tinkham Garage, overburden
groundwater can potentially discharge to the surrounding wetland or may be influenced by
downward gradients thus resulting in contaminant migration into the underlying bedrock. It is
likely that the VOC contaminated overburden groundwater provides a continuing source which

leaches to the bedrock aquifer. Figure E-1depicts the CSM for the overburden aquifer.

The groundwater flow in bedrock aquifer appears to take place largely in fracture zones which
have a northeast/southwest orientation based upon data gathered from two pump tests performed
at the Site. Furthermore, data indicate that the bedrock aquifer groundwater discharges to the
unnamed tributary in the vicinity of the Woodland Village Condominium complex from both east
and west of the tributary. In addition to discharges to the tributary, there exist a number of
artesian bedrock wells along Mercury Drive and within the Woodland Village Condominium
complex. Groundwater discharging to the surface from these wells migrates to the unnamed

tributary via surface flow.

Migration
VOCs migrate in groundwater at the Site in both the overburden and bedrock aquifers.

In the overburden, the migration is more limited in extent and generally extends from the source
area behind Tinkham Garage to the stream and wetiands iess than 600 feet to the south/southeast.
In the source area behind Tinkham Garage, downward vertical gradients have also resulted in

migration of VOCs vertically downward into the bedrock aquifer.

VOC migration in the bedrock is primarily dictated by the water bearing fractures that are

oriented in a northeast/southwest direction. This orientation and the previous use of the bedrock
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aquifer for domestic supplies have resulted in a more extensive distribution of VOCs in the
bedrock groundwater. Based upon the results of investigations and monitoring, VOCs in bedrock
groundwater extends from Tinkham Garage to the Woodland Village Condominium complex

(approximately 3,000 feet to the southwest).

To date, based upon the existing data, VOC-impacted groundwater is believed to be limited to the
Site. It is possible that VOC-impacted groundwater could migrate in secondary fractures beyond
the current Site boundaries. However, investigations and monitoring to date have shown no

evidence of migration beyond the Site boundaries.

Exposure pathways and Potential Receptors

USEPA determined that the greatest potential risk presented by the Site is from exposure to VOC
contaminated groundwater. The primary potential receptors are residents who used the bedrock
aquifer as the primary source of drinking water prior to 1983. Since 1983, these exposures were
eliminated by the installation of a permanent water supply line and the implementation of a

Groundwater Management Zone for the Site.

Residents along Gilcreast and Ross Drives as well as the Tinkham Realty Company building
continue to utilize the bedrock aquifer for drinking water purposes. While no VOCs from the
Site have been detected to date in monitoring wells between the Site and these receptors to date,

these residents remain potential receptors.

Contaminants detected in surface water and associated sediments on the Site do not present a

significant risk to public health and welfare and the environment.

Remediation
Numerous remedial actions have been tmplemented to mitigate potential exposures to VOC

contamination and reduce VOC concentrations in soil and groundwater at the Site.

Beginning in January 1983, the drinking water supply well servicing Londonderry Green
apartments (presently Woodland Village Condominiums) and residential wells along Mercury
and McAllister Drives were taken out of service and replaced with a Permanent water line in
November 1983. This remedial action was followed by soil remediation activities that reduced
VOC soil contamination to less than the required standard in 1995. Since that time, groundwater
remediation has been ongoing and has resulted in reductions of concentrations from a maximum

total VOCs concentration of approximately 32,000 ug/] to a high in 2008 of 606 ug/Il.
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Changes in CSM
Since the last Five Year Review, no changes in the CSM have occurred. However, as a result of

changes in NHDES regulations, a new contaminant of concern, 1,4-dioxane, has been added to
the monitoring program for the Site. In November 2008, the presence of 1,4-dioxane was

confirmed. Further assessment is required to determine whether this contaminant changes the

CSM.
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